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ADF&G TECHNICAL DATA REPORTS 

Th i s  s e r i e s  o f  r e p o r t s  i s  designed t o  f ac i  1 i  t a t e  prompt 
r e p o r t i n g  o f  da ta  f rom s t u d i e s  conducted by t h e  Alaska 
Department o f  F i s h  and Game, e s p e c i a l l y  s t u d i e s  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
of o t h e r  agencies.  

The p r ima ry  purpose o f  these r e p o r t s  i s  p r e s e n t a t i o n  o f  
data.  D e s c r i p t i o n  of programs and da ta  c o l l e c t i o n  methods 
i s  i nc l uded  o n l y  t o  t h e  e x t e n t  r e q u i r e d  f o r  i n t e r p r e t a t i o n  
o f  t h e  data.  Ana l ys i s  i s  g e n e r a l l y  l i m i t e d  t o  t h a t  neces- 
sa ry  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t h e  bas i c  data.  No a t tempt  i s  made i n  
these r e p o r t s  t o  p resen t  a n a l y s i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  in tended use. 

Data presented i n  these r e p o r t s  i s  in tended t o  be f i n a l  , 
however, some r e v i s i o n s  may occas ional  l y  be necessary. 
Minor  r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Ma jo r  
r e v i s i o n s  w i l l  be made i n  t he  form o f  r e v i s e d  repo r t s .  
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ABSTRACT 

Wild coho salmon (Oncorhynchus k i s u t c h )  that  were tagged as juveniles and 
smol t s  a t  13 locations in Southeastern Alaska in 1981 and 1982 returned from 
the ocean as adults in 1983. Tags were recovered from commercial and sport 
catches and escapements. Resulting data was analyzed to  estimate escapement, 
f ishery contribution by area and gear type, harvest ra tes ,  migratory timing, 
survival ra tes ,  and juvenile abundance. Harvest ra te  estimates for  ten study 
systems ranged from 37.5% to  87.8%. Upper Lynn Canal stocks receieved by f a r  
the greatest  f ishing pressure with total  estimated harvest ra tes  of 85-90%. 
The primary reason for  these high harvest ra tes  compared with other stocks 
was an intensive f a l l  d r i f t  g i l l ne t  fishery in Lynn Canal which removed an 
estimated 60% and 74%, respectively, of available coho salmon returning to  
Chilkoot and Chilkat Lakes. I n  addition, the freshwater sport f ishery in the 
Chilkoot River drainage removed an estimated 39% of f ish tha t  entered the 
r iver .  Estimated 1983 harvest ra tes  by the f isheries  in outside waters were 
a t ,  or above, previous records for  the seven northern study systems, and below 
1982 estimates for the three southern systems. For Lynn Canal and Stephens 
Passage stocks, most of the increase in harvest ra tes  in outside waters occurred 
north of Cape Spencer, primarily in Dis t r ic t  116, where the t r o l l  f ishery har- 
vested approximately 25% of the total  return to  Lynn Canal. The estimated 
percentage harvested by the Alaska t ro l l  f ishery of total  returns ranged from 
29.1% for  Auke Lake to  52.2% for  Ford A r m  Lake, and averaged 41.4%. The e s t i -  
mated percentage harvested by purse seine gear ranged from 0% fo r  the Berners 
River and Pol i tofski  Lake t o  23.8% for  Warm Chuck Lake (average 7.8%). The 
estimated percentage harvested by d r i f t  g i l l ne t  gear ranged from 0% fo r  outer 
coastal stocks to 36.2% for  Chilkat Lake (average 9.5%). The estimated marine 
sport harvest of northern inside area stocks ranged from 0% for  upper Lynn 
Canal systems to 5.3% for  Auke Lake (average 1.6%). Canadian f i sher ies  har- 
vested an estimated 5.9% and 6.8%, respectively, of total  coho salmon returns 
to Hugh Smith Lake in 1982 and 1983. There were no Canadian tag recoveries 
from other wild stocks in Southeastern Alaska during those years. Most tagged 
stocks exhibited re1 atively central migratory timing distributions in major 
northern and outside t ro l l  fishing areas. Exceptions were the early migrating 
Politofski Lake stock which peaked in mid t o  l a t e  July and the l a t e  migrating 
Auke Lake and Lynn Canal stocks which peaked in l a t e  August and September. 
Future management and research needs are  discussed. 

K E Y  WORDS: Coho salmon, Oncorhynchus k i s u t c h ,  coded-wire tag, migration 
patterns,  migratory timing, harvest ra tes ,  Southeastern Alaska. 



INTRODUCTION 

The coho salmon (Oncorhynchus  k i s u t c h )  i s  an important  c o n t r i b u t i n g  species 
t o  commerci a1 , spor t ,  and subsistence f i s h e r i e s  i n  Sou theas t e r n  A1 as ka. The 
annual comnercial harves t  and decade averages s ince 1983 a r e  shown i n  F igure 
1. The t o t a l  annual harves t  o f  coho salmon du r ing  the  most recent  30-year 
pe r iod  (1955-1984) averaged 1.2 m i l l i o n  f i s h  compared w i t h  an average of 1.8 
m i  11 i o n  f o r  the  prev ious 30-year pe r iod  (1  925-1 954). A recent  stock recovery 
has occurred and the  annual harves t  d u r i n g  the  most recent  5-year pe r iod  
(1980-1984) has averaged 1.7 m i l l i o n .  I n  recent  years, commercial f i s h e r i e s  
have accounted f o r  the  vas t  m a j o r i t y  o f  t h e  t o t a l  harvest ,  w h i l e  s p o r t  and 
5ubsistence f i s h e r i e s  have taken o n l y  3%. An average o f  60-70% o f  the  com- 
mercial  harvest  i s  taken by t r o l l  gear, w h i l e  the  remainder i s  d i v ided  i n  
approximately equal p ropor t ions  between g i  11 n e t  and purse seine gear. 

The m a j o r i t y  o f  coho salmon harvested i n  Southeastern Alaska are  produced i n  
over  2,000 l o c a l  streams. Important  c o n t r i b u t i o n s  a re  a lso  made by the  
Canadian p o r t i o n s  o f  t h ree  major transboundary r i v e r s  ( S t i k i n e ,  Taku, and 
Alsek)  and by streams along t h e  B r i t i s h  Columbia coast. 

I n  o rder  t o  b e t t e r  understand the  m ig ra to ry  na ture  o f  coho salmon stocks 
and the  ef fects of  the  f i shery ,  a  pigment marking study was i n i t i a t e d  i n  
1972 on the  Ch i lka t ,  Berners, and Taku Rivers i n  nor thern  Southeastern (Gray 
e t  a1 . 1978) (F igure  2).  Juveni 1  e  coho salmon were captured i n  minnow t raps  
and marked w i t h  f l uo rescen t  pigment. F ishery  and escapement sampling was 
conducted t o  recover  marked f i s h .  The study showed t h a t  these impor tan t  
stocks were subjected t o  heavy f i s h i n g  pressure w i t h  harves t  r a t e s  exceeding 
75%. It was a l so  found t h a t  f i s h  r e t u r n i n g  t o  Lynn Canal and Stephens 
Passage were harvested p r i m a r i l y  i n  nor thern  Southeastern as they migrated 
from outer  coasta l  waters through I c y  S t r a i t  toward t h e i r  respec t i ve  systems 
o f  o r i g i n .  An ana lys i s  of m ig ra to ry  t i m i n g  data showed t h a t  Chi 1  k a t  and 
Berners R iver  stocks re turned r e l a t i v e l y  l a t e  i n  the  season and were h i g h l y  
a v a i l a b l e  t o  f i s h e r i e s  f o r  a  s h o r t e r  pe r iod  o f  t ime  than Taku R iver  stocks 
which had more p ro t rac ted  t i m i  ng . 
I n  1976, pigment marking was replaced by coded-wire tagging as a  method o f  
marking w i l d  coho salmon smol t s  and j uven i l es .  Tagging experiments were 
repeated on the  th ree  p rev ious l y  s tud ied  systems and were expanded t o  several  
l a k e  systems i n  nor thern  Southeastern. Dur ing 1976-1 979, tagg ing  was con- 
ducted a t  Auke, Speel, and Crescent Lakes near Juneau, Ch i l koo t  Lake near 
Hai nes, Porcupine Creek near Wrangell , and a t  several s i t e s  along the  lower 
S t i  k i n e  R iver  (Shaul e t  a1 . 1984) (F igu re  2).  

I n  1980, the scope of coded-wire tagging e f f o r t s  was expanded t o  i nc lude  f o u r  
stocks from the  ou te r  coast and a  mainland stock near Ketchikan. Dur ing 1981, 
tagging was repeated on these stocks which inc luded:  Ford Arm and P o l i t o f s k i  
Lakes i n  D i s t r i c t  113, Warm Chuck and Klakas Lakes i n  D i s t r i c t  103, and Hugh 
Smith Lake i n  D i s t r i c t  101 . I n  add i t i on ,  juven i  1  es were tagged du r ing  1981 
a t  R e f l e c t i o n  Lake i n  D i s t r i c t  101, Kegan Lake i n  D i s t r i c t  102, Speel Lake 
i n  D i s t r i c t  111, and Ch i l koo t  Lake, C h i l k a t  Lake, and the Berners R iver  i n  
D i s t r i c t  115. I n  1982, smolts were tagged a t  the o u t l e t s  o f  Auke, Hugh Smith, 
and McDonald Lakes (Shaul e t  a l .  1983). I n  the  sp r ing  o f  1983 smol t s  were 



10-yr. av. 0.238 0.434 1.150 1.308 1.600 2.048 1 .SO9 1.148 1 .a49 

Figure  1 .  Annual commercial c a t c h  o f  coho salmon i n  S o u t h e a s t e r n  Alaska 
and 10-year  a v e r a g e s ,  i n  m i l l i o n s  o f  f i s h ,  1890-1984. 
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tagged a t  Auke Lake, Hugh Smith Lake, and the Chickamin River while juveniles 
were tagged on the Berners and Chickamin Rivers (Shaul e t  a l .  1984). 

The majority of Southeastern Alaska coho salmon tha t  a re  tagged as age 1+ 
rearing j uveni 1 es return as adul t s  2 years 1 a t e r  (Gray e t  a1 . 1981 ) . Most 
f i  sh tagged as outmi grating smol t s  return during the year fol lowing tagging. 
S t ra t i f ied  sampling i s  conducted to  recover tags from commercial and sport  
catches, while tagged f i sh  returning to  the i r  streams of origin are sampled 
and enumerated whenever possible a t  weir s i t e s  and during stream surveys. 
The resu l t  i s  a broad spectrum of information on the biological character- 
i s t i  cs and harvest patterns of specif ic  stocks. 

A review and planning workshop on Southeastern Alaska coho salmon research 
and management was held in Juneau during 18-19 May 1982 (Alaska Department 
of Fish and Game 1983). The purpose of th i s  meeting was to  bring together 
persons with extensive f isheries  background t o  review the s tatus  of coho 
salmon management and research and to provide recommendations for  the future 
direction of the Coho Salmon Research Project. The foremost of the panel 's  
recommendations was that  coded-wi re  taggi ng and escapement estimation be 
conducted annually on a minimum of s ix  systems to determine migration routes, 
timing, exploitation rates ,  and escapement. Additional information provided 
includes: juvenile production per spawner; survival ra tes  between the age 1+ 
and adult stages; and juvenile population estimates. Over a period of years 
i t  i s  anticipated tha t  such information will be useful in determining, fo r  
these index stocks, the se lec t iv i ty  of f isheries  among stocks, the e f fec t  of 
various management measures on exploitation rates ,  and management objectives 
based on an objective analysis of biological character is t ics  and population 
dynamics of individual stocks. In addi t i  on, the panel recommended that  other 
stocks be tagged as logis t ics ,  opportunities, and available budgets allow in 
order to  determine the i r  migration routes, timing, and d i f fe rent ia l  time-area 
exploitation. 

Subsequent investigations have proceeded along l ines  recommended by the panel. 
Currently, s ix  systems being considered as long-term index s i t e s  incl ude: 
Auke Lake, the Berners River, Ford Arm Lake, Warm Chuck Lake, Salmon Bay 
Lake, and Hugh Smith Lake. In addition, the ADF&G Sport Fish Division has 
begun similar studies a t  Salmon Lake near Sitka (Schmidt 1984) and plans to 
study coho salmon stocks in other Southeastern Alaska systems. 

SMOLT AND JUVENILE TAGGING 

A total  of 23,498 coho salmon smolts and 49,317 rearing juveniles was coded- 
wire tagged in eight systems in Southeastern Alaska during 1 July 1983 - 30 
June 1984. These systems included: Auke and Speel Lakes in Stephens Passage; 
the Berners River in Lynn Canal; Ford A r m  Lake on the central outside coast; 
Warm Chuck Lake on the southern outside coast; the Unuk and Chickamin Rivers 
in Behm Canal ; and Hugh Smith Lake in Boca de Quadra (Figure 2 ) .  The number 
of f i sh  tagged and the code used a t  each location are  l i s t ed  in Table 1 .  
Most surviving age 1 +  juveniles tagged in 1983 wi 11 return as adults in 1985. 
Juveniles tagged on the U n u k  and Chickamin Rivers during the spring of 1984 



Table 1. Sumnary of coded-wire tagging o f  w i l d  coho salmon i n  Southeastern 
Alaska, 1  J u l y  1983 - 30 June 1984. 

Locat i  on 

-- 

Adul t  
Dates Number Tagged Code Return Year 

Speel Lake 7/29-8/4 9,801 juveni  1  es 4-23-22(5,334) 1985 
9/2-8 4-22-49(4,467) 1985 

Ford Arm Lake 8/15-26 3,882 juven i les  4-23-23 1985 

Warm Chuck Lake 9/11-10/4 4,735 juven i les  4-23-26 1985 

Unuk River ' 10/5-11/17 11,783 juven i les  4-20-60 (5,696) 1985 
3/16-4/28 4-21-47(6,087) 1985, 1986 

Chickamin R ive r  3/17-4/16 3,790 juven i les  4-20-63 1985, 1986 

Auke Lake 4/4-6/17 6,751 sho l t s  3- 18-25 1985 

Hugh Smith Lake 4/26-5/23 16,747 smolts 4-23-06(5,227) 1985 
4-23-07(1,576) 1985 
4-23-19(9,944) 1985 

Berners River 6/18-29 15,326 juven i les  4-24-34(4,499) 1986 
4-24'-36(10,827) 1986 

Total  72,815 (23,498 smolts and 49,317 juven i les )  

Tagged by the Sport F i sh  D i v i s i on  Chinook Research Pro jec t  (see Kissner 
1984 and 1985). 



may r e t u r n  i n  1985 o r  1980, depending on whether o r  no t  they  outmigrated i n  
1984. Most su rv iv ing  smol t s  tagged a t  Auke and Hugh Smith Lakes i n  1984 w i l l  
r e t u r n  i n  1985, whi le  most r e a r i n g  j u v e n i l e s  tagged on t h e  Berners River i n  
1984 w i l l  return i n  1986. 

Methods 

Outmigrating smol t s  were captured f o r  t agging  a t  Auke and Hugh Smith Lakes 
w i t h  smolt  we i r s  t h a t  were opera ted  a t  t h e  o u t l e t s  of  both systems. Wire- 
mesh minnow t r a p s  were used t o  cap tu re  age 1+ and o l d e r  j u v e n i l e s  on o t h e r  
systems. F i f t y  t r a p s  ba i t ed  wi th  salmon r o e  were checked and se t  f o u r  o r  
f i v e  t imes d a i l y  a t  2-hour i n t e r v a l s  a t  Speel Lake, Ford Arm Lake, Warm Chuck 
Lake, and t h e  Berners River. Traps were moved f r e q u e n t l y  t o  main ta in  the 
h i g h e s t  p o s s i b l e  ca t ch  r a t e s .  Juven i l e s  were held i n  pens before  tagging  
u n t i l  a t o t a l  o f  1,000 t o  4,000 was cap tured ,  bu t  no t  f o r  a per iod longer  
than 4 days.  On the Unuk and Chickamin Rivers, t r a p s  were checked once 
d a i l y  and captured f i s h  were tagged and r e l ea sed  d a i l y .  Gray e t  a l .  (1985) 
d e s c r i b e s  t h e  minnow t r app ing  method i n  d e t a i  1 .  O u t m i  g r a t i  ng smol t s  cap tured  
a t  smolt  we i r s  were tagged and r e l ea sed  d a i l y .  A d e s c r i p t i o n  o f  the coded- 
wi re  tagging technique  under f i e l d  cond i t i ons  i s  found i n  Koerner (1977).  

Summary of  Tagging 

The fo l lowing  i s  a b r i e f  summary of coded-wire tagging  of wi ld  coho salmon 
s tocks ,  by l o c a t i o n ,  i n  Southeastern Alaska dur ing  1 J u l y  1983 - 30 June 1984. 

Speel Lake J uveni 1 es : 

A t o t a l  of  9,801 j u v e n i l e  coho salmon was t rapped and tagged a t  s p e e l  Lake 
dur ing  29 J u l y  - 4 August and 2-8 September 1983. The length  of tagged f i s h  
ranged from 62 mm t o  142 mm. Of t h e  t o t a l  number tagged,  3,478 were 62-79 mm,  
4,276 were 80-100 mm,  and 2,047 were 101-142 mm snout-fork length .  Of a t o t a l  
of 5,467 f i s h  captured dur ing  the f i r s t  t r i p ,  133 had missing ad ipose  f i n s .  
F i f t y - e i g h t  of  the marked f i s h  were examined f o r  coded-wire t a g s  of which 
t a g s  were de t ec t ed  i n  48. These f i s h  were from a group of  268,074 j u v e n i l e  
coho salmon t h a t  were r ea red  i n  t h e  Snet t isham ha tchery  and r e l ea sed  i n  
Second Lake on 25 May. Of the t o t a l  r e l e a s e  group, 40,791 (15.2%) were 
tagged (code 4-22-32). Therefore ,  i t  appeared t h a t  a s i g n i f i c a n t  percentage 
of f i s h  s tocked i n  Second Lake migrated i n t o  Speel Lake v i a  the Speel River.  
Approximately 16.0% of r e a r i n g  age 1+ and o l d e r  coho salmon i n  Speel Lake 
were from this group. 

Ford A r m  Lake J u v e n i l e s :  

A t o t a l  of 3,882 j u v e n i l e  coho salmon was t rapped and tagged a t  Ford A r m  
Lake du r ing  15-25 August. Catches were poor i n  the l a k e  and o u t l e t  s t ream,  
averaging l e s s  than one f i s h  per  t r a p ,  bu t  improved t o  4-9 per  t r a p  i n  t h e  
small pond near  the head of the l ake .  Ove ra l l ,  c a t ches  averaged 4.4 f i s h  
per  t r a p .  Of t h e  t o t a l  number tagged,  2,085 were 62-79 mm,  1,430 were 80-100 
m m ,  and 367 were 101-165 mm i n  length .  One f i s h  was recaptured  t h a t  had been 
tagged 2 y e a r s  prev ious ly  i n  J u l y  1981. 



Several  1  arge f i s h  (120-1 65 mm) t h a t  were captured i n  t h e  1  ake and ad jacen t  
pond d i sp layed  t h e  s i l v e r  c o l o r a t i o n  and b l a c k - t i p p e d  f i n s  t y p i c a l  o f  ou t -  
m i g r a t i n g  smol t s .  Scale samples revea led  t h a t  most o f  these were age I + ,  
hav ing spent  o n l y  one w i n t e r  i n  f reshwater  a f t e r  emergence. However, t h e  
sca le  p a t t e r n s  showed e x c e p t i o n a l l y  r a p i d  growth d u r i n g  t h e  second summer 
i n d i c a t i n g  t h a t  t hey  may have re tu rned  t o  t he  l a k e  a f t e r  r e a r i n g  f o r  p a r t  
o f  t he  summer i n  t h e  e s t u a r i n e  o r  s a l t w a t e r  environment.  Seasonal r e a r i n g  
of j u v e n i l e  coho salmon i n  t he  e s t u a r i n e  ecotone and subsequent ove rw in te r -  
i n g  i n  f reshwater  has been documented a t  Kake Bake Creek on Kupreanof I s l a n d  
(Steve E l  1  i o t t ,  ADF&G, pers .  comm. ) . 
Warm Chuck Lake Juven i les :  

A  t o t a l  of 4,735 j u v e n i l e  coho salmon was t rapped and tagged a t  Warm Chuck 
Lake d u r i n g  11 September - 4  October. O f  t h a t  t o t a l ,  2,760 were 65-79 mm, 
1,636 were 80-100 mm, and 339 were 101-130 mm i n  l eng th .  Ove ra l l ,  t h e  ca t ch  
r a t e  averaged 4.7 pe r  t r a p .  

Unuk R i v e r  Juveni 1  es: 

A  t o t a l  o f  11,783 j u v e n i l e  coho salmon was t rapped and tagged on t h e  mainstem 
Unuk R i v e r  by t h e  Spo r t  F i s h  D i v i s i o n  Chinook Salmon Research P r o j e c t  (K i ssne r  
1984 and 1985). Of t h a t  t o t a l  , 5,696 were captured d u r i  ng 5  October - 17 
November 1983, w h i l e  6,087 were cap tu red  d u r i n g  16 March - 28 A p r i l  1984. 
Catch r a t e s  averaged 2.8 p e r  t r a p  d u r i n g  t h e  f i r s t  t r i p  and 2.6 p e r  t r a p  du r -  
i ng the  second t r i p .  

Chickami n  R i v e r  Juveni l e s  : 

A t o t a l  of 3,790 j u v e n i l e  coho salmon was t rapped and tagged on t h e  Chickamin 
R i v e r  by t he  Spo r t  F i s h  D i v i s i o n  Chinook Salmon Research P r o j e c t  d u r i n g  17 
March - 16 A p r i l  (K i ssne r  1985). Catch r a t e s  averaged 2.8 p e r  t r a p .  

Auke Lake Smolts: 

A t o t a l  of 7,012 w i l d  coho salmon smol ts  m ig ra ted  f rom t h e  Auke Lake system 
i n  1984, o f  which 6,751 were tagged and re leased.  O f  t h e  tagged smol t s ,  688 
were 100 m o r  l e s s ,  4,881 were 101 t o  130 mm, and 1,182 were g r e a t e r  than  
130 mm i n  l eng th .  The f i r s t  smol ts  were observed on 4  A p r i l ,  w h i l e  a  s teady 
m i g r a t i o n  began d u r i n g  t h e  f i r s t  week of May, and t h e  l a s t  smol t s  were observed 
on 17 June. 

Hugh Smith Lake Smolts: 

The smol t  w e i r  a t  Hugh Smith Lake was i n s t a l l e d  on 25 A p r i l .  One hundred 
f i f t y - e i g h t  salmon smol ts  en te red  t h e  t r a p  du r i ng  t h e  f i r s t  day o f  ope ra t i on .  
A  t o t a l  o f  21,014 was counted by 23 May, o f  which 16,916 were tagged and 
re leased.  Overn igh t  t a g  r e t e n t i o n  was es t imated  a t  99.0%. The t o t a l  number 
o f  v a l i d  tagged smol ts  re leased  was es t imated  a t  16,747. The m i g r a t i o n  
peaked i n  m id  May and dec l i ned  t o  l e s s  than  100 smol ts  pe r  day by 23 May 
when t h e  t agg i  ng ope ra t i on  was terminated.  



Berners R iver  Juven i les :  

A t o t a l  o f  15,326 j u v e n i l e  coho salmon was trapped and tagged on the  Berners 
R iver  d u r i n g  18-29 June. O f  t he  t o t a l  number tagged, 12,328 were 62-79 mm, 
2,953 were 80-100 mm, and 45 were 101-1 16 mm i n  length .  Code 4-24-36 was 
used f o r  10,827 f i s h  from the main slough, w h i l e  code number 4-24-34 was 
used f o r  4,499 f i s h  tagged a t  D e t ' s  Pond. The Pond was considerably warmer 
(ave. 16.0" C )  compared w i t h  the  main slough (ave. 9.2" C). The o v e r a l l  
average l e n g t h  o f  f i s h  tagged a t  t h e  pond was 79.8 mm (n=323), compared w i t h  
70.8 m (n=755) f o r  the  main slough. The average catch r a t e  of 10.6 j u v e n i l e  
coho salmon ( L  62 mm) per  t r a p  was the  h ighes t  recorded f o r  the  Berners R ive r  
system. Scale samples i n d i c a t e d  t h a t  n e a r l y  a l l  tagged f i s h  were age 1+, w i t h  
very  few age 2+ f i s h  present.  No f ry  (age 0+) over t he  minimum s i z e  f o r  
tagging were observed i n  t he  samples. 

TAG RECOVERY FROM FISHER1 ES 

Commercial ca tch  sampling f o r  coded-wire tagged coho salmon was conducted by 
the  ,4DF&G Statewide Stock B io logy  Group which had samplers s ta t i oned  a t  f i s h  
processors and buying s t a t i o n s  loca ted throughout Southeastern Alaska. The 
samplers watched f o r  adipose c l i pped  coho salmon du r ing  o f f - l o a d i n g  and s o r t -  
i n g  operat ions.  Skippers o f  f i s h i n g  vessels and tenders were in te rv iewed t o  
determine f i s h i n g  areas (Appendix F igures 1-4) .  The heads o f  a1 1 adipose 
c l i pped  f i s h  were sent  t o  the  ADF&G Coded-wire Tag Lab i n  Juneau f o r  removal . 
and decoding o f  tags. Areas used i n  expanding random recover ies  were the  
n ine P a c i f i c  Marine F i she r ies  Commission (PMFC) area groupings o f  r e g u l a t o r y  
d i s t r i c t s  shown i n  Appendix Table 1. Time s t r a t a  used were s t a t i s t i c a l  weeks 
(Appendix Table 2) .  Randomly recovered tags were expanded by the  inverse  o f  
the  p ropo r t i on  o f  t he  ca tch  t h a t  was sampled w i t h i n  area, gear type, and weekly 
s t r a t a .  

The ADF&G Sport  F i sh  D i v i s i o n  conducted a c ree l  census and survey o f  the  
Juneau area marine rec rea t i ona l  f i s h e r y  (Neimark 1984). In te rv iewers  exam- 
i ned  2,463 coho salmon f o r  miss ing  adipose f i n s  o u t  o f  a t o t a l  est imated 
catch o f  12,662. Because weekly catch est imates were n o t  ava i l ab le ,  tags 
recovered from random samples were expanded t o  the  t o t a l  season's catch. A 
c ree l  census was conducted a t  Ketchikan through the  f i r s t  week o f  Ju l y .  A 
t o t a l  of 386 coho salmon were sampled o u t  of an est imated catch o f  4,010 f o r  
t h a t  per iod.  The expansion f o r  the  Ketchikan s p o r t  f i s h e r y  does n o t  account 
fo r  f i s h  harvested a f t e r  the  f i r s t  week o f  Ju ly .  

A t o t a l  o f  782 coded-wire tagged w i l d  Southeastern Alaska coho salmon was 
recovered from a rea -spec i f i c  commercial and spo r t  catches i n  Southeastern 
Alaska and B r i t i s h  Columbia i n  1983. In format ion from these recover ies  i s  
presented i n  Appendix Tables 3-14. Expansion f a c t o r s  repor ted  fo r  B r i t i s h  
Columbia recover ies by the Canadian Department o f  F i she r ies  and Oceans a re  
p re l im ina ry .  



ESCAPEMENT ENUMERATION AND SAMPLING 

Coho salmon escapements were enumerated, or estimated, and sampled on ten 
systems in Southeastern Alaska during 1983. A1 1 or  a portion of the escape- 
ment to  each system was examined for missing adipose f ins  and the presence 
of coded-wire tags. In addition, the Kegan Lake weir was operated during 20 
June - 12 September, which encompassed only the early portion of. the adult  
coho salmon migration. Escapement figures and tagged-untagged rat ios  fo r  
each system are  shown in Table 2 .  

Au ke Creek Wei r 

The f i r s t  adult  coho salmon of the season were counted through the Auke Creek 
weir on 20 September. The peak daily count of 272 occurred on 21 September. 
The l a s t  adult was counted on 28 October and the weir was removed on 9 Movem- 
ber. The total  season's count of wild coho salmon was 694 adults and 310 
jacks1. Of those, a total  of 630 adults and 261 jacks were found to have 
clipped adipose f ins .  Of a total  of 94 adults tha t  were examined, 90 had 
coded-wire tags for a tag retention ra te  of 97.5%. The 1983 wild coho salmon 
escapement to Auke Lake and escapements during other years are shown in Appen- 
dix Table 15. 

Speel Lake Weir 

The Speel Lake weir was operated during 1 July - 9 November. The f i r s t  adult 
coho salmon were counted on 3 September. The .peak daily count of 145 adults 
occurred on 8 October, and a total  of 1,797 adults and 69 jacks were counted 
before the weir was removed. A total  of 1,774 adults was examined, of which 
361 had missing adipose f ins .  Of a total  of 178 marked adults that  were 
examined, 165 had coded-wire tags for a retention ra te  of 92.7%. Of the 
recovered tags, 161 had been imp1 anted in rearing juveniles a t  Speel Lake 
in 1981, whi 1 e four had been implanted in 1980. 

Berners River Surveys 

A total  of 9,940 adult coho salmon was counted during a f l o a t  and foot sur- 
vey of the Berners River during 26 October - 4 November. The majority of 
f i sh  were found in aggregations of up t o  2,000 in deep pools. The 1983 ground 
and aerial  surveys revealed the highest escapement ever recorded for  the 
Berners River (Appendix Table 16).  

A total  of 1,366 f i sh  was captured in seines and dipnets, of which 21 (1.5%) 
were missing adipose f ins .  Of those, a l l  contained coded-wire tags implanted 
in juvenile coho salmon on the Berners River in 1981. 

Age .O males. 



Table 2. To ta l  a d u l t  escapement and est imated number o f  coded-wire tagged w i l d  coho 
salmon escaping t o  systems i n  Southeastern A1 aska, 1983. 

- 

95% Number Est imated 
Adu l t  Confidence Exami ned Number Tagged Adul t s 

System Escapement L i m i t s  For Marks Marked i n  Escapement 

Auke Lake 

Speel Lake 

Berners R ive r  

Chi 1 koot  Lake 

C h i l  k a t  Lake 

Ford Arm Lake 

Pol i t o f s k i  Lake 

Warm Chuck Lake 

Klakas Lake 

Hugh Smith Lake 

Kegan Lake 

Complete Count 

Complete Count 

Survey Count 

Complete Count 

Complete Count 

Complete Count 

Compl e t e  Count 

- 

Adjusted f o r  t a g  l oss .  

Weir count. Inc ludes  f i s h  t h a t  were subsequently harvested upstream o f  t he  we i r .  

The escapement t o  C h i l  k a t  Lake may have been under est imated (see t e x t ) .  

Peterson es t imate  o f  t h e  popu la t i on  upstream o f  t h e  w e i r  p l u s  w e i r  
morta l  i t i e s ,  coded-wire t a g  r e t e n t i o n  samples, and f i s h  remain ing 
downstream when t h e  w e i r  was removed. 

Mark-recapture est imate based on t h e  method presented by Schaefer (1951) 
p l u s  w e i r  m o r t a l i t i e s ,  coded-wire t a g  r e t e n t i o n  samples, and f i s h  
remaining downstream when the  w e i r  was removed. 

Only a p a r t i a l  escapement count was obta ined a t  Kegan Lake because 
the  w e i r  was removed before  the  m i g r a t i o n  was complete. A t o t a l  
of 1,089 a d u l t s  was counted through 12 September. 



C h i l  koo t  Lake Weir 

The C h i l  k o o t  Lake w e i r  was operated d u r i n g  4 June-13 November. The f i r s t  
coho salmon were counted on 8 September. The peak d a i l y  count  o f  124 
occur red  on 6 October, and t h e  l a s t  f i s h  passed t h e  w e i r  on 9 November. 
Four a d u l t s  were seen behind t h e  w e i r  when i t  was removed. The t o t a l  escape- 
ment count  t o  t he  system was 1,733 a d u l t s  and 11 jacks .  A t o t a l  of  1,682 
a d u l t s  was examined, of which 58 had m iss ing  adipose f i n s .  O f  28 adipose 
c l i p p e d  a d u l t s  t h a t  were sampled, 24 had tags  t h a t  were imp lan ted  a t  C h i l -  
k o o t  Lake i n  1981, w h i l e  four  had no tags.  

Chi 1 k a t  Lake Weir 

The C h i l k a t  Lake w e i r  was operated d u r i n g  22 June-13 November. The f i r s t  
coho salmon were counted on 9 September. The peak d a i l y  coun t  o f  118 
occur red  on 29 October and t h e  l a s t  f i s h  were counted on 12 November. The 
t o t a l  season count  was 1,028 a d u l t s .  No j acks  were counted a t  t h e  w e i r ,  
b u t  severa l  were caught i n  t he  l a k e  on s p o r t  gear which i n d i c a t e d  t h a t  t hey  
were a b l e  t o  pass between t h e  w e i r  p i c k e t s .  Of t h e  t o t a l  a d u l t  escapement, 
o n l y  seven f i s h  (0.7%) were marked. 

It i s  p o s s i b l e  t h a t  a s i g n i f i c a n t  p r o p o r t i o n  o f  t h e  escapement en te red  C h i l -  
k a t  Lake a f t e r  t he  w e i r  was removed. A t o t a l  o f  2,500 coho salmon was 
counted i n  t he  lower  C h i l k a t  R i v e r  on 6 December. Th i s  i s  one p o s s i b l e  
exp lana t i on  f o r  the  d iscrepancy i n  t r o l l  and purse se ine  ha rves t  es t imates  
f o r  t he  C h i l k a t  Lake s tock  compared w i t h  t h e  Berners and C h i l k o o t  R i v e r  
s tocks  (see s e c t i o n  t i t l e d  "Harvest by Gear Type").  

Ford Arm Lake Weir 

The Ford Arm Lake w e i r  was operated d u r i n g  12 August-1 7 November. The f i r s t  
coho salmon passed t he  w e i r  on 23 August, and a t o t a l  o f  731 a d u l t s  was 
counted be fo re  i t  was removed. A t o t a l  of 190 a d u l t s  was counted between 
t h e  w e i r  and s a l t w a t e r  on 17 November. The peak d a i l y  count  of 172 a d u l t s  
occur red  on 22 September, however, i t  was suspected t h a t  a l a r g e  p o r t i o n  o f  
t h e  r u n  escaped uncounted when wate r  passed over  t h e  w e i r  f o r  an 8-hour 
p e r i o d  on 20 September. It was p o s s i b l e  t o  es t ima te  t h e  t o t a l  escapement 
us ing  t h e  Peterson mark- recapture method s i n c e  a t o t a l  o f  690 a d u l t s  was 
marked a t  t h e  w e i r  s i t e  w i t h  F l o y  anchor tags  and accessory adipose f i n  
marks. Du r i ng  15-17 November, 123 a d u l t s  were cap tu red  above t h e  w e i r  and 
a t  t h e  mouth of t h e  main i n l e t  stream us ing  s p o r t  f i s h i n g  gear and d ipne t s .  
O f  those, 38 had F l o y  tags,  w h i l e  an a d d i t i o n a l  11 had secondary marks 
( c l  ipped rays  a t  t h e  base o f  t h e  adipose f i n )  f o r  a t a g  l o s s  r a t e  o f  22.4%. 
The es t imated  t o t a l  escapement t o  t he  system was 1,944 (95% C. I. 1,594-2,294). 
O f  a t o t a l  o f  804 a d u l t s  examined, 87 had m iss ing  adipose f i n s .  Twenty-seven 
adipose c l i p p e d  f i s h  were examined, o f  which 24 had been tagged i n  1981 w h i l e  
one had been tagged i n  1980 and two con ta ined  no tags.  A t o t a l  of 97 j acks  
was counted a t  t he  w e i r .  

Pol i t o f s k i  Lake Weir 

The Pol i t o f s k i  Lake w e i r  was operated d u r i n g  18 August-15 November. The f i r s t  
coho salmon were counted on 21 August, w h i l e  t he  l a s t  f i s h  passed t he  w e i r  on 



12 November. A t o t a l  of 596 a d u l t s  and 66 jacks  was counted dur ing  the per- 
iod o f  ope ra t i on .  In a d d i t i o n ,  136 a d u l t s  were counted downstream from t h e  
weir  when i t  was removed f o r  a t o t a l  a d u l t  escapement count of 732. A t o t a l  
o f  596 a d u l t s  was examined, o f  which 86 had missing ad ipose  f i n s .  Twenty 
marked a d u l t s  were examined, o f  which 19  had been tagged i n  1981, whi le  one 
had been tagged i n  1980. 

Warm Chuck Lake Weir 

The Warm Chuck Lake wei r  was opera ted  dur ing  19 June-1 0 November. The f i r s t  
coho salmon were counted on 19  August and t h e  l a s t  f i s h  passed the we i r  on 
3 November. The escapement t o t a l e d  1,238 adul ts ,  o f  w h i c h  41 had missing 
adipose f i n s .  In a d d i t i o n ,  67 jacks  were counted. Nineteen marked a d u l t s  
were examined f o r  coded-wire t a g s .  Of t hose ,  15 had t a g s  implanted a t  Warm 
Chuck Lake i n  1981 , one had a t a g  imp1 anted t h e r e  i n  1980, one was a s t r a y  
from Deer Mountain hatchery near Ketchikan (code 4-21-48), and two contained 
no t a g s .  

Klakas Lake Weir 

The Klakas Lake we i r  was opera ted  during 8 June-10 November. The f r i s t  coho 
salmon were counted on 14 J u l y  and a t o t a l  of 1,328 a d u l t s  and two j acks  was 
enumerated dur ing  the per iod of ope ra t i on .  F i f t y - t h r e e  of the a d u l t s  had 
missing ad ipose  f i n s  of which 18  were examined f o r  t a g s .  Fourteen conta ined  
t a g s  implanted a t  Klakas Lake i n  1981 whi le  f o u r  contained no t a g s .  

Hugh Smith Lake Weir 

The Hugh Smith Lake wei r  was operated dur ing  1 June-30 November. The f i r s t  
coho salmon were counted on 2 August, whi le  17 remained behind the wei r  when 
i t  was removed. A t o t a l  of 1,167 a d u l t s  and 63 jacks  was counted during t h e  
per iod o f  ope ra t i on ,  however, the weir  was i n  ope ra t i on  f o r  approximately 45 
hours during 25-27 September because of extreme high water  cond i t i ons .  The 
t o t a l  escapement was es t imated  using the mark-recapture technique.  Floy t a g s  
and secondary ad ipose  f i n  marks were app l i ed  t o  1,117 a d u l t s  throughout  t h e  
migra t ion  a t  t h e  wei r .  A t o t a l  o f  192 a d u l t s  was recaptured  a t  the i n l e t  
s t reams during 23 October-29 November and 11-13 January. O f  t hose ,  105 had 
Floy t a g s  whi le  42 had secondary marks i n d i c a t i n g  a t a g  l o s s  r a t e  of 28.6%. 
Using a s t r a t i f i e d  method developed by Schaefer  (1 951 ), and appl i ed  t o  e s t i -  
mate t h e  Hugh Smith Lake escapement i n  1982 (Shaul e t  a1 . 1984) ,  the 1983 
escapement was es t imated  a t  1,490. Of 1,160 a d u l t s  examined f o r  marks, 292 
had missing ad ipose  f i n s .  Fifty-two marked a d u l t s  were examined f o r  t a g s ,  
of  which 12 were tagged a s  j u v e n i l e s  i n  1981, and 37 were tagged a s  smolts  
i n  1982, whi le  t h r e e  contained no t a g s .  

Kegan Lake Weir 

The Kegan Lake wei r  was operated dur ing  20 June-12 September. A t o t a l  of 
1 ,089 a d u l t s  passed t h e  wei r  during the per iod  o f  ope ra t i on ,  of which 22 had 
missing adipose f i n s  . 



HARVEST BY GEAR TYPE 

The estimated total  return,  harvest by gear type, and escapement of coho 
salmon returns to  10 study systems in Southeastern A1 aska in 1983 and prior 
years a re  shown in Tables 3-12. 

The 1983 total  return t o  Auke Lake, harvest ra te ,  and dis t r ibut ion of the 
catch among gear types were about average fo r  previous studies of tha t  stock 
(Table 3 ) .  The t r o l l  f ishery took an estimated 29.1% of the total  return,  
while the purse seine, d r i f t  g i l l ne t ,  and sport f i sher ies  accounted for  0.9%, 
2.2%, and 5.3%, respectively, for  an overall estimated harvest ra te  of 37.5%. 
The estimated t r o l l  harvest portion fluctuated widely from 49.2% in 1978 t o  
11.5% in 1980, while more recent estimates appeared to  have s tabi l ized a t  
close to  30%. This i s  probably due largely to  the e f fec ts  of regulations 
implemented a f t e r  1978. Trolling in northern inside and intermediate waters 
was severely restr ic ted and a 10-day t r o l l  closure was placed in e f fec t  in 
1980. Since then, the f l e e t  has adjusted by fishing more in outside waters. 
The purse seine catch of Auke Lake coho salmon was s ignif icant  only in 1982 
when the purse seine fishery operated extensively in intermediate passage 
areas to  harvest an exceptionally large pink salmon return. Overall, the 
harvest ra te  of Auke Lake coho salmon has remained low-to-moderate since 
1978, compared with other stocks. This i s  apparently due t o  a combination 
of factors including a lower ava i lab i l i ty  t o  outside f i sher ies  compared with 
other stocks, middle to l a t e  timing which lessens the stock's vulnerabili ty 
t o  purse seine f i sher ies ,  and a home stream located away from major d r i f t  
gil  lnet  f isheries . .  

The 1983 total  return t o  Speel Lake, harvest ra te ,  and catch dis t r ibut ion 
among gear types were also near average for  previous studies (Table 4 ) .  
The t r o l l  f ishery harvested an estimated 42.2% of the total  return,  while 
purse seine,  d r i f t  g i l l n e t ,  and sport  f i sher ies  accounted for  5.1%, 1.5%, 
and 1.5%, respectively. In common with Auke Lake, the Speel Lake stock 
showed a similar trend of substantially reduced t ro l l  harvest ra tes  imme- 
diately a f t e r  1978, followed by an increase to  an intermediate level in 1982 
and 1983. The overall harvest r a t e  estimate for  the Speel Lake stock in 1983 
(50.3%) was a s ignif icant  reduction from the 1982 estimate of 71.4%. Wearly 
a l l  of t h i s  decrease was accounted fo r  by a reduced harvest by the purse 
seine fishery which operated very intensively in migration corridor areas 
in 1982. Of particular in te res t  i s  the relat ively low percentage of the r u n  
that  has been taken by d r i f t  g i l l ne t  f i sher ies  (1.5 - 6.7%) in sp i t e  of Speel 
Lake's close proximity t o  the Taku-Snettisham d r i f t  g i l l  net f ishery. Concur- 
rent estimates f o r  Speel Lake and the Taku River in 1978 and 1979 (Shaul e t  
a l .  1983) indicate t h a t  Taku River stocks receive substantially more d r i f t  
g i l lne t  e f for t .  Speel Lake i s ,  therefore, not a good indicator of d r i f t  g i l l -  
net harvest rates and escapementsfor coho salmon returns to the nearby Taku 
River. Survival rates and total  returns to  Speel Lake have been remarkably 
consistent over 5 study years. Juvenile to  adult survival ra te  estimates 
ranged from 4.2-5.9%, while total  adult return estimates ranged from 3,238- 
4,076. 

The estimated total  return to  the Berners River of 32,765 coho salmon in 1983 
was the highest recorded for  that  system (Table 5 ) .  The escapement of 9,840 



Table 3. Estimated harvest by gear type, escapementland total return of coho salmon 
returning to Auke Lake, 1978, 1980, 1981, 1982, and 1983. 

Fishery Purse Drift Total Total 
Year Sample size1 Troll Seine , Gillnet Sport Catch Escapement Return 

Average Number 
of Fish 

Average % of 
Total 

Includes only expandable random recoveries. 
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was a l s o  t h e  h i g h e s t  recorded. The es t imated  o v e r a l l  ha rves t  r a t e  of 70.0% 
was near  average. However, t h e  t r o l l  f i s h e r y  took  a  h i ghe r  than  usual per -  
centage o f  t h e  r e t u r n  (51.2%), w h i l e  t h e  es t imated  percentage taken  by t h e  
d r i f t  g i l l n e t  f i s h e r y  (17.8%) was t h e  l owes t  recorded. V i r t u a l l y  a l l  o f  t h e  
inc rease  i n  t h e  t r o l l  ha rves t  r a t e  o f  Berners R i v e r  coho salmon over  p rev ious  
years occur red  n o r t h  o f  Cape Spencer, p r i m a r i l y  i n  D i s t r i c t  116 (Appendix 
Tab le  19) .  T r o l l  f i s h i n g  e f f o r t  i n  waters  between Cape Spencer and Cape 
Fai rweather  was g r e a t e r  i n  1983 compared w i t h  most p rev ious  years.  An aver-  
age o f  56 t r o l l  vesse ls  r e p o r t e d  l and ings  f r om D i s t r i c t  116 weekly f rom mid- 
J u l y  through t h e  end o f  t h e  t r o l l  season i n  1983, compared w i t h  44 i n  1982 
and 34 i n  1981. As usual ,  t h e  purse se ine  and s p o r t  f i s h e r i e s  took  o n l y  a  
smal l  percentage ( l e s s  than 3%) o f  t h e  Berners R i v e r  run.  The r e l a t i v e l y  
smal l  ha rves t  by  these f i s h e r i e s  was p robab ly  because o f  t h e  l a t e  t i m i n g  
and f a s t  m i g r a t i o n  r a t e  o f  t h e  Berners R i v e r  s tock .  

The es t imated  t o t a l  r e t u r n  o f  8,987 a d u l t  coho salmon t o  C h i l k o o t  Lake i n  
1983 was over  t w i c e  as l a r g e  as t h e  es t imated  t o t a l  r e t u r n  o f  3,853 d u r i n g  
t h e  predominant pa ren t  yea r  o f  1979 (Table 6 ) .  The t r o l l  f i s h e r y  harvested 
an es t imated  43.3% o f  t h e  1983 r e t u r n ,  w h i l e  t h e  purse se ine  and d r i f t  g i l l -  
n e t  f i s h e r i e s  accounted f o r  6.4% and 30.2%, r e s p e c t i v e l y .  The m a j o r i t y  o f  
t h e  t r o l l  ha rves t  occur red  n o r t h  o f  Cape Spencer, p r i m a r i l y  i n  D i s t r i c t  116 
(Appendix Table 20) ,  as was t h e  case f o r  t h e  Berners R i v e r  s tock .  An e s t i -  
mated 707 f i s h ,  o r  7.9%, o f  t h e  t o t a l  r e t u r n  was harvested i n  t h e  C h i l k o o t  
R i v e r  s p o r t  f i s h e r y  (Mi 11 s  1984). The es t imated  o v e r a l l  ha rves t  r a t e  f o r  
t h e  C h i l k o o t  Lake s tock  i n  1983 was 87.8% compared w i t h  an es t ima te  o f  80.5% 
f o r  t h e  1979 r e t u r n .  

Based on expanded w e i r  and f i s h e r y  recover ies ,  t h e  es t imated  o v e r a l l  ha rves t  
r a t e  f o r  t he  C h i l  k a t  Lake s tock  was 97.6% (Table 7 ) .  However, t h i s  es t ima te  
may be t o o  h i g h  cons ide r i ng  t h a t  t he  es t imated  percentage harvested by mixed 
s tock  t r o l l  and purse se ine  f i s h e r i e s  was 56.8% f o r  t h e  C h i l k a t  Lake s tock  
compared w i t h  51.2% and 49.7%, r e s p e c t i v e l y ,  f o r  t h e  Berners R i v e r  and C h i l -  
koo t  Lake s tocks.  S ince a l l  t h r e e  o f  these s tocks  a r e  cha rac te r i zed  by ve ry  
s i m i l a r  m i g r a t i o n  p a t t e r n s  and t im ing ,  i t  seems reasonable t o  expec t  t h a t  they  
would have q u i t e  s i m i l a r  ha rves t  r a t e s  i n  t h e  more d i s t a n t  mixed s tock  f i s h e r -  
i e s .  It i s  p o s s i b l e  t h a t  o n l y  a  p o r t i o n  of t h e  tagged r e t u r n  t o  C h i l  k a t  Lake 
was counted and sampled a t  t he  w e i r  s i t e .  A  s i g n i f i c a n t  p o r t i o n  of t h e  escape 
ment may have remained downstream when t h e  w e i r  was removed f o r  t h e  season on 
13 November. A  t o t a l  o f  2,500 coho salmon was counted d u r i n g  a  survey o f  t h e  
l owe r  C h i l k a t  R i v e r  on 6  December. Some o f  those  f i s h  were l i k e l y  des t i ned  
f o r  C h i l k a t  Lake. Another p o s s i b l e  f a c t o r  was d i f f e r e n t  r e a r i n g  and spawning 
t r i b u t a r i e s .  I t ' s  p o s s i b l e  t h a t  f i s h  r e a r i n g  i n  C h i l k a t  Lake hatched and 
r e t u r n e d  t o  spawn elsewhere i n  t h e  T s i r k u  R i v e r  dra inage.  I f  t h a t  occurred,  
f i s h  t h a t  were tagged i n  C h i l k a t  Lake may n o t  have r e t u r n e d  t o  t h e  w e i r  s i t e .  
Consider ing these poss i  b i l  i t i e s ,  an ad justment  was made t o  equal i z e  t h e  t r o l l  
and purse se ine  ha rves t  r a t e  f o r  C h i l k a t  Lake w i t h  t h e  average (50.4%) f o r  
t h e  Berners R i v e r  and C h i l k o o t  Lake. Th i s  r e s u l t e d  i n  an ad jus ted  o v e r a l l  
ha rves t  r a t e  es t ima te  o f  86.6% f o r  t he  C h i l k a t  Lake s tock  w i t h  36.2% o f  t h e  
run  taken by t h e  d r i f t  g i l l n e t  f i s h e r y  (Tab le  7 ) .  The 1983 ad jus ted  t o t a l  
a d u l t  coho salmon r e t u r n  es t ima te  f o r  C h i l k a t  Lake was 49,244 compared w i t h  
3,364 i n  1978 and 2,542 i n  1979. Th i s  15-20 f o l d  inc rease  over  1978 and 1979 
i s  d i f f i c u l t  t o  e x p l a i n .  It may have been r e l a t e d  t o  p o s s i b l e  s t r a y i n g  o f  
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Table 7. Estimated harvest by gear type, escapement,and total return of coho salmon 
returning to Chilkat Lake, 197ai 1979,and 1983. 

Fishery Purse Drift Total Total 
Year Sample size1 Troll Seine Gillnet Catch Escapement Return 

1 
4 

'p 
1983 95 
(adjusted) 

Average Number 
of ~ i s h ~  8,954 220 6,547 15,721 2,662, 24,789 

Avera e % of 
Total (I 45.3 0.4 32.8 78.5 21.5 100 

1 Includes only expandable random recoveries. 

Estimates adjusted under the assumption that the troll and purse seine harvest rate for 
Chilkat Lake was the same as the average estimate for the Berners River and Chilkoot Lake 
stocks (see text). 

Average includes only the adjusted estimates for 1983. 



j u v e n i l e s  w i t h i n  t h e  C h i l k a t  R i v e r  system i n  1983 as w e l l  as improved s u r v i v a l  
and pa ren t  yea r  escapement. The ad jus ted  s u r v i v a l  r a t e  es t ima te  f o r  tagged 
f i s h  i n  t h e  1983 r e t u r n  was 12.9% compared w i t h  4.0% and 4.9%, r e s p e c t i v e l y ,  
f o r  f i s h  r e t u r n i n g  i n  1978 and 1979. 

The es t ima ted  1983 coho salmon r e t u r n  t o  Ford Arm Lake t o t a l e d  5,986 a d u l t s  com- 
pared w i t h  4,363 i n  1982 (Tab le  8 ) .  However, because o f  a  g r e a t e r  ha rves t  i n  
1983, t h e  escapement t o t a l e d  o n l y  1,944 compared w i t h  2,662 i n  1982. The 
o v e r a l l  ha rves t  r a t e  es t ima te  of 67.5% f o r  1983 was s u b s t a n t i a l l y  h i ghe r  than  
t h e  es t ima te  o f  39.0% f o r  1982. Th i s  i nc rease  was a t t r i b u t e d  t o  g r e a t e r  
catches by b o t h  t h e  t r o l l  and purse se ine  f i s h e r i e s  which t ook  an es t ima ted  
52.2% and 15.3%, r e s p e c t i v e l y ,  o f  th.e t o t a l  r e t u r n  i n  1983, compared w i t h  
37.2% and 1.8%, r e s p e c t i v e l y ,  i n  1982. Tag recovery  l o c a t i o n s  i n d i c a t e d  t h a t  
most o f  t he  t r o l l  h a r v e s t  was taken i n  D i s t r i c t  116 and n o r t h e r n  D i s t r i c t  113 
(Appendix Table 8 ) .  Most purse se ine  recove r i es  were f rom L i s i a n s k i  I n l e t  i n  
D i s t r i c t  113-95 and Slocum A m  i n  D i s t r i c t  113-73 (Appendix F i g u r e  1  ). The 
increased purse se ine  ha rves t  i n  1983 was p r i m a r i l y  t h e  r e s u l t  o f  inc reased  
e f f o r t  t o  ha rves t  a  s t r o n g  p i n k  salmon r e t u r n  t o  t h e  Ford Arm Lake o u t l e t  
and o t h e r  streams i n  n o r t h e r n  D i s t r i c t  113. 

The es t imated  t o t a l  1983 r e t u r n  o f  1,105 a d u l t s  t o  Pol i t o f s k i  Lake was l e s s  
than  h a l f  as l a r g e  as t h e  1982 r e t u r n  o f  2,598 (Table 9 ) .  Ove ra l l  ha rves t  
r a t e s  d u r i n g  bo th  years  were r e l a t i v e l y  low, w i t h  es t imates  o f  33.4% and 33.8%, 
r e s p e c t i v e l y ,  f o r  1982 and 1983. A l l  o f  t h e  es t imated  ca t ch  d u r i n g  bo th  years  
was taken by t r o l l  gear. 

The es t imated  t o t a l  r e t u r n  o f  2,529 a d u l t s  t o  Warm Chuck Lake i n  1983 was 
c l o s e  t o  t he  es t ima ted  1982 r e t u r n  o f  2,749 (Table 10)'. The o v e r a l l  ha rves t  
r a t e  es t ima te  f o r  1983 was lower  a t  51.0%, compared w i t h  63.0% i n  1982. The 
t r o l l  f i s h e r y  harvested an es t imated  27.2% o f  t h e  t o t a l  r e t u r n  i n  1983 compared 
w i t h  51.7% i n  1982, w h i l e  t h e  purse se ine  f i s h e r y  accounted f o r  an es t imated  
23.8% and 11.3%, r e s p e c t i v e l y ,  d u r i n g  1983 and 1982. Because o f  smal l  sample 
s i z e s  d u r i n g  bo th  years ,  t h e  p r e c i s i o n  o f  these  es t imates  i s  low. 

The number o f  f i s h e r y  recove r i es  o f  tagged Klakas Lake coho salmon was a l s o  
1  ow d u r i n g  bo th  years  (Tab1 e  11 ). The es t imated  1983 t o t a l  r e t u r n  and escape- 
ment were 3,741 and 1,328, r e s p e c t i v e l y ,  compared w i t h  2,636 and 627 i n  1982. 
The o v e r a l l  h a r v e s t  r a t e  es t ima te  decreased f rom 76.7% i n  1982 t o  64.5% i n  
1983. Whi le t h e  purse se ine  f i s h e r y  accounted f o r  most of  t h e  es t imated  ca t ch  
i n  1982 (53.7%), t h e  t r o l l  f i s h e r y  accounted f o r  49.1% compared w i t h  15.4% f o r  
t he  purse se ine  f i s h e r y  i n  1983. Again, t h e  p r e c i s i o n  of  these es t imates  i s  
1  ow because o f  smal l  sample s izes .  

The 1983 t o t a l  es t imated  r e t u r n  t o  Hugh Smith Lake (3,811 ) was s u b s t a n t i a l l y  
lower  than  t h e  1982 es t ima te  o f  6,025 (Tab le  12 ) .  The es t imated  t o t a l  ha rves t  
r a t e s  d u r i n g  bo th  years  were s i m i l a r  a t  64.4% i n  1982 and 60.9% i n  1983. 
Because of i t s  l o c a t i o n  near  southern i n s i d e  waters ,  t h e  ha rves t  of r e t u r n i n g  
Hugh Smith Lake coho salmon i s  spread w i d e l y  over  a  number o f  f i s h i n g  areas 
and gear types.  The Alaska t r o l l  f i s h e r y  took  t h e  m a j o r i t y  of t h e  ha rves t  
and accounted f o r  45.4% and 36.5%, r e s p e c t i v e l y ,  o f  t h e  t o t a l  es t imated  r e t u r n  
i n  1982 and 1983. The second l a r g e s t  ha rves t  was taken by t h e  Alaska se ine  
f i s h e r y  which accounted f o r  j u s t  over  9% of t h e  t o t a l  r e t u r n  d u r i n g  bo th  years  



Table 8. Estimated harvest by gear type, escapement,and total return of coho salmon 
returning to Ford Arm Lake, 1982-1983. 

-- -- - - 

Fishery Purse Total Total 
Year Sample Size1 Troll Seine Catch Escapement Return 

Average Number 
of Fish 2,374 497 2,871 2,303 5,174 

Average % of 
-1 

I Total 44.7 8.5 53.2 46.8 100 

Includes only expandable random recoveries. 



Table 9 .  Estimated harvest by gear type,  escapement,and t o t a l  return o f  coho salmon 
returning t o  P o l i t o f s k i  Lake, 1982-1983. 

Fishery Purse Total  Total  
Year Sample sf z e  ' Tro l l  Se ine  Catch Escapement Return 

Average Number 
of Fish 620 - 620 1,232 1,852 

I Average % o f  
Total  3 3 . 6  - 33.6 66.4 100 

I 

Includes only expandable random recover ie s .  
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Table 11. Estimated harvest by gear type, escapement,and total return of coho salmon 
returning to Klakas Lake, 1982-1983. 

Fishery Purse Total Total 
Year Sample size1 Troll Seine Catch Escapement Return 

Average Number 
of Fish 1,226 1,010 2,236 978 3,214 

I 

Average % of f Total 36.0 34.6 70.6 29.4 100 

Includes only expandable random recoveries. 



Table 12. Estimated harvest by gear type, escapement,and total return of coho salmon returning 
to Hugh Smith Lake, 1982-1983. 

Fishery Alaska B.C. Alaska Alaska B.C. Alaska Total Total 
Year Sample Size1 Troll Troll Seine Gillnet Net Trap Catch Escapement Return 

Average Number 
of Fish 2,064 239 4 58 248 . 68 2 4 3,101 1,817 4,918 

N Average % of 
6 1  
I Total 

Includes only expandable random recoveries. 



Estimated percentages taken by the Alaska d r i f t  g i l l ne t  fishery, primarily in 
Dis t r ic t  101, were 3.9% and 6.9b, respectively, in 1982 and 1983. Canadian 
f isheries  harvested an estimated 5.9% of the total  return in 1982 and 6.8% 
in 1983. Most of the Canadian catch was taken by t r o l l  gear. The Annette 
Island t rap fishery harvested an estimated 1.3% of the total  return in 1983. 

The Kegan Lake weir was not operated throughout the coho salmon run. There- 
fore,  i t  was not possible to  estimate the total  return. The dis t r ibut ion of 
fishery recoveries and the estimated harvest of tagged f i sh  by area and gear 
type are shown in Table 13. Of the total  catch, an estimated 67.9% was taken 
by t ro l l  gear, while 18.5% was taken by purse seine gear and 13.6% was taken 
by d r i f t  g i l l ne t  gear. The majority of the t ro l l  harvest occurred in the 
central outside area (Dis t r ic t s  113 and 154) while small percentages were 
taken in southern and central inside areas, southern intermediate areas,  and 
other outside areas. The purse seine harvest occurred in southern inside 
and outside areas ( D i  s t r i  c t s  101 -104). Interestingly,  the majori ty  of the 
d r i f t  g i l l ne t  recoveries were taken in Dis t r ic t  106 which indicated that  a 
significant proportion of the return to  Kegan Lake probably entered inside 
waters through Sumner and Upper Clarence S t ra i t s .  

HARVEST RATES 

In sequential "gauntlet" type f isheries  such as occur for  coho salmon in 
Southeastern Alaska, information on the area dis t r ibut ion of the harvest pro- 
vides a biased indication of the re la t ive  fishing pressure exerted on stocks 
by different  f isheries .  For example, i f  equal numbers of returning f i sh  from 
a single stock are  harvested by two sequential f i sher ies ,  the harvest ra te  of 
the second fishery must be higher than that  of the f i r s t  since fewer f i sh  are 
available to  the second fishery. A reduction in fishing e f fo r t  by the second 
fishery will effect ively allow more f ish to pass to  the spawning grounds than 
a proportional e f fo r t  reduction in the f i r s t  f ishery. In evaluating manage- 
ment options that  affect  conservation and allocation of stocks, an examination 
of harvest ra te  information provides a c learer  picture of the probable resu l t s  
of various regulatory measures. 

For t h i s  analysis,  the term "harvest ra te"  refers  to  the proportion of the 
total  number of f ish that  pass through a defined area tha t  are harvested by 
f isheries  in tha t  area. The number of f i sh  that  pass through the area i s  
the estimated total  return minus f i sh  previously harvested in other areas. 
Therefore, i t  i s  necessary to assume a direction of migration. In th i s  analysis,  
i t  was assumed that  returning coho salmon migrated by the most d i rec t  route(s)  
from the open ocean toward the i r  systems of origin.  

The total  harvest ra te  for  a stock was estimated as follows: 

A F Harvest Rate (H) = - F + E  

where F = estimated number of tagged f i sh  harvested (expanded sum of random 
f i  shery recoveries) . 
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Table 13. Estimated catch distribution of coded-wire tagged Kegan Lake coho salmon 
by area and gear type, 1983. 

Purse Drift 
Troll seine Gillnet Total Area 

Northern Outside 
116, 157, 181, 183, 186, 189 

Central Outside 
113, 154 

Southern Outside 
103, 104, 152 

Southern Intermediate 
1 105, 109, 110 
N 

1 Central Inside 
106, 107, 108 

Southern Inside 
101, 102 

70.2(23) 19.2 (7) 14.2(7) 103.6 (37) 
Total 67.9% 18.5% 13.6% 100% 

Fishery recoveries expanded to total catch. 

2 Number of tags recovered from random fishery samples in parentheses. 
3 Percent of total. 



E = estimated number of tagged f i sh  in the escapement. 

Estimated harvest ra tes  by area (outside, intermediate, and inside waters) for  
adult  coho salmon returning to ten study systems are  shown in Appendix Tables 
27-36. 

Outside blaters 

In 1983, the highest average harvest ra tes  in outside f i sher ies  were experienced 
by the returns to  three outer coastal systems: Ford Arm, Warn Chuck, and Klakas 
Lakes (Table 14).  Estimated 1982-1 983 average harvest rates in outer coastal 
and offshore waters for  theese stocks were 48.0%, 53.1%, and 56.3%, respectively. 
Returns to  Politofski Lake, an outer coastal system on south Baranof Island, were 
subjected to less  intensive fishing e f fo r t  with estimated harvest ra tes  in out- 
side waters of 25.4% and 33.8%, respectively, for  1982 and 1983 (average 31 . I % ) .  
Lower harvest ra tes  for the Politofski Lake stock compared with other outside 
stocks may have resulted from a combination of factors.  The migratory timing 
of the Politofski Lake stock appears to  be somewhat ear ly,  with the midpoint of 
the migration in outside water occurring in l a t e  July.  Therefore, tha t  stock 
may be less  available during August and September when the t r o l l  f ishery ta r -  
gets primarily on coho salmon. The dis t r ibut ion of tag recoveries (Appendix 
Table 9, and Shaul e t  a l .  1985) indicates tha t  the Politofski Lake stock has a 
more restr ic ted migration pattern through Southeastern Alaska f i sher ies  when 
compared with most other stocks that  have been studied. In 1982 and 1983, an 
estimated 77.8% and 100%, respectively, of the harvest of Politofski Lake coho 
salmon occurred in the central outside area (Dis t r ic t s  113 and 154). Nearly 
a l l  subarea specif ic  recoveries were from locations between Sitka Sound and Cape 
Ommaney. The majority of coho salmon returning to Politofski Lake may approach 
the coast more direct ly  from offshore waters instead of following the coast 
southward through the intensive t ro l l  f ishery north of Sitka.  Because Politofski 
Lake's location i s  d is tan t  from major pink salmon producing systems, i t s  coho 
salmon stock i s  less  available t o  the purse seine f l e e t  than the Ford A r m  Lake 
stock . 
In 1983, the Auke Lake coho salmon stock experienced the lowest harvest ra te  in 
outside waters (21.2%) compared with other tagged stocks. The harvest of Auke 
Lake coho salmon by outside f i sher ies  has been consistently low averaging an 
estimated 9.4% during the 5 years for  which data i s  available. The Auke Lake 
stock appears to  exhibit  a rather rapid migration through outside waters from 
Cross Sound northward, with a d i s t inc t  peak in mid or l a t e  August. This may 
account fo r  i t s  re lat ively low avai lab i l i ty  to  outside f i sher ies .  

The harvest ra te  fo r  the Speel Lake stock by outside f i sher ies  was estimated a t  
28.3% in 1983 while estimates for 5 years averaged 20.6%. The three tagged Lynn 
Canal stocks (Berners, Chi 1 koot, and Chi 1 kat Rivers) were subjected to  outside 
harvest ra tes  estimated a t  35.6%, 39.7%, and 31.5%, respectively, in 1983. Most 
of the outside area harvest of Lynn Canal coho salmon occurred north of Cape 
Spencer (Appendix Tab1 es 19-21 ) . 
For Hugh Smith Lake, the harvest ra te  in outside waters was estimated a t  26.9% 
in 1983 compared with 31 .9% in 1982. 



Table 14. Estimated harves t  r a t e s  i n  ou ts ide  waters f o r  coded- 
w i r e  tagge.d w i l d  Southeastern A1 aska coho salmon, 1978-1983. 

-- 

Sys tern 1978 1979 1980 1981 1982 1983 Average 

Auke Lake 

Speel Lake 

Berners R ive r  

Chi 1 koot  Lake 

C h i l k a t  Lake 

Ford A r m  Lake 

Pol i t o f s k i  Lake 

Warm Chuck Lake 

Klakas Lake 

Hugh Smith Lake 

Average 8.2% 27.2% 8.5% 10.1% 32.4% 38.1% 3 2 . 7 %  

Harvest r a t e  i s  de f i ned  as t h e  p ropo r t i on  o f  a s tock  a v a i l a b l e  i n  an area t h a t  i s  
harvested by f i s h e r i e s  i n  t h a t  area. 

D i s t r i c t s  103, 104, 113, 116, 152, 154, 157, 181, 183, 186, 189. 



The 1983 estimated outside harvest ra tes  were the highest recorded for  a l l  
of the northern Southeastern systems except Speel Lake, for  which the 1982 
estimate of 29.0% was only s l ight ly  higher than the 1983 estimate of 28.3%. 
For the f ive  northern Southeastern systems with tag returns in both years, 
the average estimated harvest ra te  in outside waters was 36.6% in 1983 com- 
pared with 21.7% in 1982. Conversely, outside harvest r a t e  estimates for  
the three systems in southern Southeastern (Warm Chuck, Klakas, and Hugh 
Smith Lakes) were lower in 1983 compared with 1982 (Tables 21-23). The aver- 
age estimate for  the three southern systems was 42.3% in 1983 compared with 
50.3% in 1982. 

Intermediate Waters 

Harvest ra tes  for  Stephens Passage stocks in intermediate waters (Dis t r ic t s  
105, 109, 110, 112, and 114) were reduced substantially in 1983 compared 
with 1982. Harvest ra tes  in intermediate waters in 1983 were estimated a t  
11.2% for  Auke Lake and 26.3% for  Speel Lake compared with 1982 estimates of 
37.4% and 54.0%, respectively (Table 15). Reduced purse seine e f fo r t  in 
corridor areas in 1983 compared with 1982 was the primary factor contributing 
t o  th i s  decrease. Harvest r a t e  estimates for  the Berners River stock in inter-  
mediate waters were v i r tua l ly  the same a t  24.1% in 1982 and 24.2% in 1983. 
Because of i t s  l a t e  timing, the Berners River stock i s  affected very l i t t l e  
by the purse seine fishery in Distr ic ts  112 and 114. 

With the exception of the large purse seine harvest in 1982, harvest rates in 
intermediate waters for  index stocks in Stephens Passage and Lynn Canal have 
been reduced since 1978 while t ro l l  regulations have been more r e s t r i c t ive .  
The estimated average harvest ra te  in intermediate waters for  Auke Lake, Speel 
Lake, Chi1 kat Lake, and the Berners River was 22.12 in 1983 compared with. 41 .O% 
in 1975. 

Harvest ra te  estimates for  outer coastal and southern stocks in intermediate 
waters have ranged from 0-7.3% in 1982 and 1983. Most of th i s  harvest occurred 
in the outer portions of these areas (Cross Sound, Lower Chatham S t r a i t ,  outer 
Sumner S t r a i t )  which indicated tha t  few f i sh  from these stocks actually migra- 
ted through corridor areas. An exception i s  that  a portion of the return to  
Hugh Smith Lake appears to  enter inside waters through Sumner S t r a i t .  This 
i s  evidenced by tag recoveries from Distr ic ts  106 and 108 (Appendix Table 1 2 ) .  

Inside Waters 

Potential fishing pressure on  Stephens Passage and Lynn Canal stocks by inside 
f i sher ies  was reduced by the closure of northern Stephens Passage to  t ro l l ing  
in 1979. Inside t r o l l  harvest ra te  estimates in 1978 were 17.6% for  Auke 
Lake, 15.2% for  Speel Lake, 2.9% for  the Berners River, and 17.1% for  Chilkat 
Lake (Appendix Tables 27-29 and 31 ) .  No inside area tag recoveries of f i sh  
harvested by t ro l l  gear were reported for  these stocks during 1981 -1 983. 
The Juneau area sport  f ishery has consistently harvested only a small percent- 
age of available f i sh .  Sport harvest ra te  estimates have ranged from 1.3-9.2% 
(average 4.6%) for  Auke Lake, 0-7.4% (average 3.7%) for  Speel Lake, and 0-2.5% 
(average 1.4%) for the Berners River (Appendix Tables 27-29). Ro random recov- 
e r i e s  of tagged Chilkoot Lake or Chilkat Lake coho salmon were made in the 
Juneau sport  f ishery. 



Table 15. Est imated ha rves t  r a t e s  i n  i n t e r m e d i a t e  waters  f o r  coded-wi re  tagged 
w i l d  Southeastern Alaska coho salmon, 1978-1983. 

System 1978 1979 1980 1981 1982 1983 Average 

Auke Lake 

Speel Lake 

Berners R i v e r  

C h i l  koo t  Lake 

C h i l  k a t  Lake 

Ford Arm Lake 

Pol i t o f s k i  Lake 

Warm Chuck Lake 

Klakas Lake 

Hugh Smith Lake 

Average 41.0% 8.0% 3.3% 22.8% 17.4% 12.0% 13.5% 

1 Harves t  r a t e  i s  d e f i n e d  as t h e  p r o p o r t i o n  o f  a  s tock  a v a i l a b l e  i n  an area t h a t  i s  
harves ted  b y . f i s h e r i e s  i n  t h a t  area. 

2 
D i s t r i c t s  105, 109, 110, 112, 114. 



D r i f t  g i  11 n e t  ha rves t  r a t e s  have v a r i e d  g r e a t l y  among s tocks  i n  Stephens 
Passage and Lynn Canal. The d r i f t  g i l l n e t  f i s h e r i e s  have taken an es t imated  
0.3-4.8% (average 2.8%) o f  a v a i l a b l e  Auke Lake coho salmon (Appendix Table 
27). Most of these f i s h  were harvested a long  t he  eas te rn  shore1 i n e  of lower  
Lynn Canal ( D i s t r i c t  115-10). Est imated d r i f t  g i l l n e t  ha rves t  r a t e s  f o r  t h e  
Speel Lake s tock  ranged f rom 2.9-14.4% (average 9.0%) (Appendix Table 28).  
As was d iscussed e a r l i e r ,  d r i f t  g i l l n e t  ha rves t  r a t e s  f o r  Taku R i v e r  s tocks  
have p robab ly  been s u b s t a n t i a l l y  h i ghe r  than  f o r  t h e  Speel Lake s t o c k  because 
o f  t h e  Taku R i v e r ' s  c l o s e r  p r o x i m i t y  t o  an area o f  i n t e n s i v e  f i s h i n g  e f f o r t .  

D r i f t  g i l l n e t  ha rves t  r a t e s  f o r  t h e  Lynn Canal s tocks  a r e  p robab ly  t h e  h igh-  
e s t  o f  any i n  t h e  reg ion .  I n  some years,  more than 300 d r i f t  g i l l n e t  vesse ls  
(approx imate ly  t h ree - fou r t hs  o f  t h e  Southeastern Alaska f l e e t )  have been 
observed f i s h i n g  i n  Lynn Canal d u r i n g  t h e  f a l l  f i s h i n g  pe r i od .  The f i s h e r y  
i s  managed p r i m a r i l y  f o r  t h e  more abundant f a l l  chum salmon and, t he re fo re ,  
t h e r e  i s  o f t e n  a  s u b s t a n t i a l  r i s k  o f  ove rha rves t i ng  coho salmon s tocks .  
D r i f t  g i l l n e t  h a r v e s t  r a t e  es t imates  f o r  t h e  Berners R i v e r  s tock  ranged 
from 35.2-58.2% (average 46.7%) i n  1978, 1979, 1982, and 1983 (Appendix Table 
29).  The 1983 es t ima te  o f  37.2% was low d e s p i t e  i n t e n s i v e  f i s h i n g  e f f o r t  
n o r t h  and south of Berners Bay. It appeared t h a t  t he  f i s h  moved r a p i d l y  
th rough  t he  f i s h i n q  a rea  and were, t h e r e f o r e ,  l e s s  a v a i l a b l e  t o  t h e  f i s h e r y .  
The 1983 ad jus ted  d r i f t  g i l l n e t  ha rves t  r a t e  f o r  C h i l k a t  Lake was 73.7% com- 
pared w i t h  p rev ious  es t imates  o f  67.0% and 48.4%, r e s p e c t i v e l y ,  f o r  1978 and 
1979 (Appendix Table 31).  The es t imated  d r i f t  g i l l n e t  ha rves t  r a t e  f o r  t h e  

' 

C h i l k o o t  Lake s tock  i n  1933 was 60.0% compared w i t h  an es t ima te  o f  59.3% i n  
1979 (Appendix Table 30) .  

A s u b s t a n t i a l  p o r t i o n  o f  t he  coho salmon r u n  i n t o  t he  C h i l k o o t  R i v e r  . i s  har-  
ves ted  by t he  f reshwater  s p o r t  f i s h e r y .  An es t imated  39.1% o f  f i s h  e n t e r i n g  
t h e  r i v e r  were harvested i n  1983 compared w i t h  25.6% i n  1979. 

I n s i d e  area ha rves t  r a t e  es t imates  ranged from 1.6-2.2% f o r  Warm Chuck Lake, 
and 6.2-14.3% f o r  Klakas Lake i n  1982-1983 (Table 16).  Tag recove r i es  i n d i -  
ca ted  t h a t  t h e  i n s i d e  h a r v e s t  o f  these  s tocks  occur red  p r i m a r i l y  i n  t h e  lower  
Clarence S t r a i t  - Dixon Entrance Area ( D i s t r i c t s  101 and 102). There was no 
r e p o r t e d  ha rves t  o f  Ford Am Lake and P o l i t o f s k i  Lake coho salmon i n  i n s i d e  
areas i n  1983. A  s i n g l e  tagged Ford Arm Lake coho salmon was recovered f rom 
t h e  t r o l l  f i s h e r y  i n  D i s t r i c t  106 i n  1982 (Shaul e t  a l .  1985). 

The es t imated  ha rves t  r a t e  i n  i n s i d e  waters  f o r  t h e  I-luqh Smith Lake s tock  was 
37.1% i n  1983 compared w i t h  35.1% i n  1982. The ca t ch  i n  i n s i d e  waters  was 
d i s t r i b u t e d  among t r o l l ,  purse se ine ,  d r i f t  g i l l n e t ,  and t r a p  gear. 

MIGRATORY TIMING 

An understanding of t h e  t i m i n g  o f  t h e  o v e r a l l  m i g r a t i o n  and o f  i n d i v i d u a l  com- 
ponent s tocks  i s  a  necessary bas i s  f o r  improv ing  managenent o f  Southeastern 
Alaska coho salmon s tocks .  Weekly es t imates  o f  commercial ca t ch  and b iweek ly  
es t imates  of ca t ch  p e r  u n i t  o f  e f f o r t  (CPUE) o f  tagged a d u l t  coho salmon from 



Table 16. Est imated harvest  r a t e s  i n  i n s i d e  waters f o r  coded-wire tagged w i l d  
Southeastern Alaska-coho salmon, 1978-1983. 

System 1978 1979 1980 1981 1982 1983 Average 

Auke Lake 29.8% - 5.0% 2.9% 6.1% 10.8% 10.9% 

Speel Lake 3 3 . a  17.9% - 6.2% 12.6% 5.6% 15.2% 

Berners R iver  59. % 36.9% - - 56.3% 38.5% 47.9% 

Chi 1 koot  Lake - 59.3% - - - 60. 0% 59.6% 

Chi1 k a t  Lake 72.7% 48.4% - - - 73.7% 64.7% 

Ford A r m  Lake - - - - 0.8% 0.0% 0.4% 

Pol i t o f s k i  Lake - - - - 0.0% 0.0% 0.0% 

Warm Chuck Lake - - - - 1.6% 2.2% 1.9% 

K l  akas Lake - - - - 14.3% 6.2% 10.2% 

Hugh Smith Lake - - - - 35.1% 37.1% 36.1% 
- - --- -- 

Average 49.m 40.6% 5.0% 4.6% 15.8% 23.4% 24 .7% 

1 
Harvest r a t e  i s  de f i ned  as the  p ropo r t i on  o f  a s tock  a v a i l a b l e  i n  an area t h a t  i s  
harvested by f i s h e r i e s  i n  t h a t  area. 

2 
D i s t r i c t s  101, 102, 106, 107, 108, 111, 115. 



i n d i v i d u a l  s tocks  i n  d i f f e r e n t  areas i n  1983 a re  shown as a  p r o p o r t i o n  o f  t h e  
season's t o t a l  by ba r  graphs (Appendix F igures  5-48). Time d e n s i t y  d i s t r i  bu- 
t i o n s  o f  t o t a l  coho salmon ca t ch  and CPUE o f  a l l  a v a i l a b l e  s tocks  i n  t h e  same 
areas a r e  a l s o  shown. 

Time s t r a t a  used were 1  week o r  2  week pe r i ods  corresponding t o  t h e  s t a t i s t i -  
c a l  weeks shown i n  Appendix Table 2. For CPUE de te rmina t ions  t h e  es t ima ted  
c a t c h  of tagged f i s h  was m u l t i p l i e d  by t h e  p r o p o r t i o n  o f  t h e  t o t a l  commercial 
ca t ch  harves ted  by power t r o l l  gear f o r  each a rea- t ime s t ra tum.  E f f o r t  was 
expressed i n  power t r o l l  u n i t s .  The t o t a l  number o f  l and ings  p e r  week was 
a v a i l a b l e  f rom f i s h  t i c k e t  data,  w h i l e  t h e  average number o f  days f i s h e d  pe r  
t r i p  was a v a i l a b l e  from i n t e r v i e w s  w i t h  sk ippers  by t h e  p o r t  sampl ing s t a f f .  
CPUE ( c / f )  i s  t he  r a t i o  o f  t h e  es t imated  power t r o l l  ha rves t  ( c )  o f  coded- 
w i r e  tagged f i s h  f r om a  c e r t a i n  s tock  t o  t h e  t o t a l  number o f  l and ings  made 
t imes t h e  average number o f  days f i s h e d  pe r  t r i p  by power t r o l l  vesse ls  ( f ) .  
No a t tempt  was made t o  account f o r  t he  e f f ec t  o f  t a r g e t i n g  on d i f f e r e n t  species 
as was done by Funk (1981 ). 

The r e s u l t i n g  t ime  d e n s i t y  d i s t r i b u t i o n s  were based on t h e  da te  when f i s h  were 
landed i n s t e a d  of when t hey  were caught. S ince t h e  average t r i p  l e n g t h  f o r  
t r o l l  vesse ls  was approx imate ly  4-6 days, t h e  t ime  when f i s h  were caught pre-  
ceded t h e  t ime  when t hey  were landed by an average o f  2-3 days. The l a g  t ime  
between ca t ch  and l a n d i n g  p robab ly  averaged l e s s  f o r  purse se ine  and d r i f t  
g i l l n e t  vesse ls  than f o r  t r o l l  vesse ls .  For  CPUE de te rmina t ions ,  t h e  f i r s t  
t h r e e  days o f  week 39 were i n c l u d e d  i n  t h e  same s t ra tum w i t h  weeks 37-38, as 
t h e  t r o l l  season ended on 20 September. 

O f  t h e  t h r e e  areas chosen f o r  a n a l y s i s  o f  m i g r a t o r y  t im ing ,  two over lap .  The 
t i m i n g  o f  a l l  t e n  s tocks  w i t h  s i g n i f i c a n t  t a g  recove r i es  was compared f o r  t h e  
o u t e r  coas ta l  area from Dixon Entrance t o  Cape Suck l ing .  The o b j e c t i v e  was 
t o  compare t h e  t i m i n g  o f  a l l  s tocks  as t hey  f i r s t  became a v a i l a b l e  t o  f i s h e r -  
i e s .  A d d i t i o n a l  a n a l y s i s  was performed f o r  s tocks  w i t h  an adequate number of 
t a g  recove r i es  from the  area of  most i n t e n s i v e  mixed s tock  t r o l l  f i s h i n g  e f f o r t  
i n  n o r t h e r n  Southeastern.  T h i s  area, i n c l u d i n g  n o r t h e r n  o u t s i d e  areas and 
D i s t r i c t  114, i s  more app rop r i a te  f o r  comparing t h e  t i m i n g  o f  n o r t h e r n  s tocks  
i n  t h e  area where t hey  a re  most i n t e n s i v e l y  harvested by  the  t r o l l  f i s h e r y .  
Tag recovery  sample s i z e s  f o r  n o r t h e r n  s tocks  were l a r g e r  f o r  t h i s  area than 
f o r  t h e  o u t s i d e  coas t  i n c l u d i n g  sou thern  Southeastern because mu1 t i p 1  e  area 
samples f rom near Cross Sound ( D i s t r i c t s  113, 114, and 116) cou ld  be inc luded .  
F i n a l l y ,  m i g r a t o r y  t i m i n g  i n  southern i n s i d e  d i s t r i c t s  (101 and 102) was de te r -  
mined f o r  two s tocks  near Ketch ikan (Hugh Smith Lake and Kegan Lake).  

Outs ide Waters 

The es t imated  1983 t ime  d e n s i t y  d i s t r i b u t i o n s  o f  ca tch  and CPUE f o r  11 coho 
salmon s tocks  i n  o u t s i d e  waters  ( D i s t r i c t s  103, 104, 113, 116, 152, 154, 157, 
181, and 189) a r e  shown i n  Appendix F igu re  5-26. S i m i l a r  f i g u r e s  f o r  e i g h t  
systems i n  1982 a r e  shown i n  Shaul e t  a l .  (1985).  I n  1983, t h e  t r o l l  season 
f o r  coho salmon began on 1  J u l y .  The peak ca t ch  p e r i o d  i n  o u t s i d e  waters  
(m id -Ju ly  - e a r l y  August)  was fo l lowed by a  10-day t r o l l  c l o s u r e  (5-14 August) .  
The m i d p o i n t  (50% da te )  o f  t h e  t o t a l  season's ca t ch  i n  o u t s i d e  waters  occur red  
on 27 J u l y ,  w h i l e  t h e  c e n t r a l  h a l f  occur red  d u r i n g  16 Ju ly-11 August. A v a i l -  



a b i l i t y  o f  coho salmon t o  t he  o u t s i d e  t r o l l  f i s h e r y  remained f a i r l y  s t a b l e  
a t  an average ca t ch  o f  approx imate ly  30 f i s h  pe r  day f o r  power t r o l l  vesse ls  
f rom m id -Ju l y  u n t i l  l a t e  August. The m i d p o i n t  o f  abundance i n  o u t s i d e  waters  
occur red  on approx imate ly  9  August d u r i n g  t h e  t r o l l  c losure .  The c e n t r a l  
h a l f  o f  t h e  m i g r a t i o n  occur red  d u r i n g  approx imate ly  20 Ju ly -26  August. 

The Speel Lake s tock  e x h i b i t e d  a  t y p i c a l l y  broad, c e n t r a l  t i m i n g  p a t t e r n  i n  
o u t s i d e  waters  (Appendix F igu res  7 and 8 ) .  The m i d p o i n t  and c e n t r a l  h a l f  o f  
t h e  ca t ch  occur red  d u r i n g  approx imate ly  28 J u l y  and 13 Ju ly-25 August, r es -  
p e c t i v e l y ,  w h i l e  t h e  m i d p o i n t  and c e n t r a l  h a l f  o f  t he  CPUE d i s t r i b u t i o n  
occur red  d u r i n g  approx imate ly  28 August and 22 J u l y - 9  September. 

The t h r e e  tagged Lynn Canal s tocks  (Berners R i ve r ,  C h i l  koo t  Lake, C h i l  k a t  
Lake)  e x h i b i t e d  a  l a t e  t i m i n g  p a t t e r n  i n  o u t s i d e  f i s h e r i e s  w i t h  peaks and 
m idpo in t s  o f  ca t ch  and CPUE o c c u r r i n g  i n  l a t e  August o r  September (Appendix 
F igures  9-14). The Auke Lake s tock  a l s o  e x h i b i t e d  l a t e  t i m i n g  i n  1983 and 
appeared t o  have peaked i n  l a t e  August o r  e a r l y  September (Appendix F igu res  
5 and 6) compared w i t h  mid-August i n  1982 (Shaul e t  a1 . 1985). 

The Ford Arm Lake s tock  e x h i b i t e d  a  broad, c e n t r a l  t i m i n g  p a t t e r n  t h a t  was 
n o t  s i g n i f i c a n t l y  d i f f e r e n t  than  t he  t i m i n g  o f  c a t c h  and abundance o f  t h e  
t o t a l  m i x t u r e  o f  a v a i l a b l e  s tocks  i n  o u t s i d e  waters  (Appendix F igures  15 and 
16) .  The m i d p o i n t  of ca t ch  occur red  on approx imate ly  1  August w h i l e  t h e  mid- 
p o i n t  of cumula t i ve  CPUE occur red  i n  mid-August. The c e n t r a l  h a l f  o f  t h e  r u n  
occur red  d u r i n g  approx imate ly  26 Ju ly-27 August. 

Only 10 tagged P o l i t o f s k i  Lake coho salmon were recovered f rom o u t s i d e  f i s h e r -  
i e s  (Appendix F igures  17 and 18) however, t h e i r  t i m i n g  was aga in  r e l a t i v e l y  
e a r l y  as i t  was i n  1982 (Shaul e t  a l .  1985) w i t h  m idpo in t s  o f  ca t ch  and cumu- 
l a t i v e  CPUE i n  m id  t o  l a t e  J u l y .  

The Warm Chuck and Klakas Lake s tocks  on t h e  southern o u t s i d e  coas t  e x h i b i t e d  
e a r l y  t o  c e n t r a l  t i m i n g  i n  o u t s i d e  waters  w i t h  m idpo in t s  o f  ca t ch  and abundance 
i n  l a t e  J u l y  (Appendix F igures  19-22). I n  1982, t h e  m idpo in t s  o f  ca t ch  and 
cumula t i ve  CPUE f o r  bo th  s tocks  occur red  d u r i n g  t h e  f i r s t  week o f  August. 
T iming s t a t i s t i c s  may be s l i g h t l y  b iased  by t h e  f a c t  t h a t  these s tocks  a r e  
most a v a i l a b l e  i n  t he  southern o u t s i d e  area where f i s h i n g  e f f o r t  peaks and 
decreases e a r l i e r  than i n  t h e  no r th .  

The Hugh Smith Lake and Kegan Lake s tocks  f rom t h e  southern i n s i d e  area e x h i b i t e d  
c e n t r a l  m i g r a t o r y  t i m i n g  i n  o u t s i d e  waters  (Appendix F igures  23-26). Both were 
a v a i l a b l e  f rom e a r l y  t o  m id -Ju ly  through mid-September w i t h  m idpo in t s  o f  ca tch  
and CPUE o c c u r r i n g  i n  e a r l y  t o  mid-August (weeks 32-34). 

A l though t he  peaks and m idpo in t s  of m i g r a t i o n  i n  o u t s i d e  waters  v a r i e d  cons id-  
e r a b l y  among s tocks,  most were a v a i l a b l e  th roughout  n e a r l y  t h e  e n t i r e  season 
from e a r l y  o r  m id -Ju ly  through mid-September. The da ta  i n d i c a t e d  t h a t  P o l i t o f -  
s k i ,  Warm Chuck, and Klakas Lakes were excep t ions  i n  t h a t  a v a i l a b i l i t y  o f  these 
s tocks  appeared t o  drop o f f  i n  m id  t o  l a t e  August. However, sample s i z e s  f o r  
a l l  t h r e e  o f  these s tocks  were v e r y  smal l  and, as p r e v i o u s l y  mentioned, t he  
apparent t i m i n g  p a t t e r n s  of t h e  Warm Chuck Lake and Klakas Lake s tocks  were 
l i k e l y  a f f e c t e d  by t h e  e a r l y  f i s h i n g  p a t t e r n  a long  t h e  southern ou t s i de  coast .  



Based on the  combined r e s u l t s  of s tud ies  i n  1982 and 1983, i t  appears t h a t  
m i g r a t i o n  o f  the P o l i t o f s k i  Lake s tock  may indeed by ea r l y ,  taper ing  o f f  by 
the  end o f  August. 

Northern Outside Waters and I c y  S t r a i t  

Appendix F igures 27-44 show the  est imated t ime d e n s i t y  d i s t r i b u t i o n  o f  catch 
and CPUE f o r  se lec ted  stocks i n  no r the rn  ou ts ide  waters and I c y  S t r a i t  (Dis-  
t r i c t s  113, 114, 116, 154, 157, 181, 183, 186, and 189). The o v e r a l l  catch 
and CPUE temporal d i s t r i b u t i o n s  f o r  a l l  a v a i l a b l e  s tocks were s l i g h t l y  l a t e r  
than the  p rev ious l y  discussed t i m i n g  pa t te rns  i n  ou ts ide  waters, i n c l u d i n g  
southern Southeastern and excl  ud i  ng I c y  S t r a i t  ( D i s t r i c t  114). 

The Speel Lake stock was a v a i l a b l e  du r ing  e a r l y  J u l y  (week 28) through the  
end o f  t h e  t r o l l  season on 20 September (week 39), w i t h  midpo in ts  o f  ca tch  
and cumulat ive CPUE occu r r i ng  on approximately 1  August (week 32). The Auke 
Lake, Berners River ,  Ch i l koo t  Lake, and C h i l k a t  Lake stocks were a v a i l a b l e  
du r ing  the  same pe r iod  b u t  had peaks and midpo in ts  i n  l a t e  August and Sep- 
tember (weeks 35-38)(Appendix F igures 27-36). 

The Ford A r m  Lake stock e x h i b i t e d  a  c e n t r a l  t i m i n g  p a t t e r n  and was a v a i l a b l e  
throughout the  pe r iod  ( e a r l y  July-20 September) (Appendix F igures 37 and 38).  
The midpo in ts  o f  cumulat ive catch and CPUE occurred on approximately 30 J u l y  
and 7  August, respec t i ve l y .  The P o l i t o f s k i  Lake stock was a v a i l a b l e  from 
the  onset o f  t h e  f i s h e r y  u n t i l  a t  l e a s t  as l a t e  as the  f o u r t h  week o f  August 
(week 35) (Appendix F igures 39 and 40) and appeared t o  have peaked i n  Ju l y .  
Tag recover ies  from the Warm Chuck Lake and Klakas Lake stocks were i n s u f f i -  
c i e n t  f o r  determin ing m ig ra to ry  t im ing  i n  no r the rn  Southeastern. 

The Hugh Smith Lake and Kegan Lake stocks were a v a i l a b l e  i n  nor thern  South- 
eastern throughout nea r l y  t he  e n t i r e  season, w i t h  peak abundance occu r r i ng  
i n  August (Appendix F igures 41 and 44).  They e x h i b i t e d  somewhat c e n t r a l  
t i m i n g  compared w i t h  the  o v e r a l l  m ix tu re  o f  a v a i l a b l e  stocks. 

Southern I n s i d e  Waters 

Appendix F igures 45 and 48 show coho salmon ca tch  and CPUE t ime-dens i ty  d i s -  
tri but ions  fo r  southern i n s i d e  waters, p r i n c i p a l l y  Clarence S t r a i t  ( D i s t r i c t s  
101 and 102), compared w i t h  the  est imated m ig ra to ry  t i m i n g  o f  the  Hugh Smith 
Lake and Kegan Lake stocks. The midpo in ts  o f  cumulat ive o v e r a l l  catch and 
CPUE i n  the  area occurred du r ing  approximately t he  f i r s t  week o f  August (week 
32). The cen t ra l  h a l f  of the  catch occurred dur ing  approximately 21 July-25 
August, w h i l e  t he  c e n t r a l  ha l f  of t he  run  based on CPUE occurred du r ing  
approximately 15 July-1 7  August. 

The Hugh Smith Lake and Kegan Lake stocks a re  both rep resen ta t i ve  o f  l a t e r  
stocks i n  D i s t r i c t s  101 and 102. The midpo in ts  o f  cumulat ive ca tch  and CPUE 
f o r  those stocks occurred i n  mid t o  l a t e  August (weeks 34-36), w h i l e  the 
cen t ra l  h a l f  o f  t h e  runs occurred du r ing  mid-August through the f i r s t  week 
of September (weeks 34-37). 

A l l  of  t he  l o c a l  w i l d  and hatchery stocks i n  D i s t r i c t  101 and 102 fo r  which 
s u f f i c i e n t  data i s  a v a i l a b l e  appear t o  en te r  i n s i d e  waters r e l a t i v e l y  l a t e  



i n  t h e  season. T h i s  poses a  ques t i on  concern ing t h e  o r i g i n  o f  r e l a t i v e l y  
l a r g e  catches taken e a r l y  i n  t h e  season b e f o r e  those s tocks  a r e  h i g h l y  a v a i l -  
ab le .  Very 1  i m i  t e d  da ta  i n d i c a t e s  t h a t  c e r t a i n  n o r t h e r n  B r i t i s h  Columbia 
coas ta l  s tocks  m i g r a t e  through Southeastern Alaska waters  e a r l y  i n  t h e  season, 
p r i n c i p a l l y  i n  J u l y  (Shaul e t  a1 . 1983). However, t he  p o t e n t i a l  ex i s tence  of 
impo r tan t  e a r l y  l o c a l  s tocks  i n  D i s t r i c t s  101 and 102 has n o t  been f u l l y  
i n v e s t i g a t e d .  Ref1 e c t i o n  Lake, which d r a i n s  i n t o  Behm Canal i s  cons idered 
t o  have an e a r l y  coho salmon r u n  based on t h e  t i m i n g  o f  e n t r y  o f  f i s h  i n t o  
f r esh  water .  Un fo r t una te l y ,  v e r y  few tagged f i s h  f rom t h a t  s t ock  have been 
recovered. O f  a  t o t a l  o f  f o u r  r ecove r i es  i n  1983 (Appendix Table 14) and 
t h r e e  i n  1984 f rom th roughout  Southeastern Alaska, s i x  were harvested i n  J u l y  
w h i l e  o n l y  one was taken  i n  August and none were recovered i n  September. No 
d e f i n i t e  conc lus ions  can be drawn f rom such a  smal l  sample, b u t  these recov-  
e r i e s  suppor t  t h e  hypo thes is  t h a t  f i s h  r e t u r n i n g  t o  R e f l e c t i o n  Lake m i g r a t e  
through l o c a l  mar ine waters  e a r l y  i n  t h e  season. 

I n  m id -Ju ly  1983, power t r o l l  e r s  i n  1  ower C l  arence S t r a i t  exper ienced average 
ca t ch  r a t e s  of  over  50 coho salmon p e r  day. A d d i t i o n a l  tagg ing  s t u d i e s  a r e  
needed on southern Southeastern and n o r t h e r n  B r i t i s h  Columbia systems t o  
b e t t e r  understand t h e  o r i g i n  and m i g r a t i o n  p a t t e r n s  o f  these f i s h .  

JUVENILE COHO SALMON POPULATION ESTIMATES 

Coded-wire t agg ing  and recovery  p rov ides  es t imates  o f  r e a r i n g  o r  o u t m i g r a t i n g  
popu la t i ons  a t  t h e  t ime  of tagg ing  th rough use of  t h e  Peterson mark- recapture 
technique.  A number of f i s h  a re  tagged and adipose c l  i pped  (M)  w h i l e  a  sample 
o f  r e t u r n i n g  a d u l t s  ( C )  i s  examined and t he  number o f  marked f i s h  (R) i n  t h a t  
sample i s  determined. The p o p u l a t i o n  (N) a t  the  t ime  o f  mark ing i s  es t imated  
by : 

Est imates o f  t h e  number o f  predominant ly  age 1+ and o l d e r  j u v e n i l e  coho salmon 
r e a r i n g  i n  t e n  systems d u r i n g  va r i ous  years  a r e  shown i n  Table 17. The e s t i -  
mates may be s l i g h t l y  conse rva t i ve  s i n c e  t h e  p o r t i o n  of each p o p u l a t i o n  t h a t  
ou tmig ra ted  as age I +  smol ts  may have been under-represented i n  t h e  groups 
t h a t  were tagged. These younger f i s h  may have suf fered g rea te r  m o r t a l i t y ,  
assuming t h a t  they  ou tmig ra ted  a t  a  sma l l e r  s i z e  than  age 2+ and o l d e r  smol ts .  
Th i s  b i a s  would have been o f f s e t  somewhat by any t agg ing  m o r t a l i t y  t h a t  
occurred. 

Rearing p o p u l a t i o n  es t imates  f o r  Pol  i t o f s k i  Lake (52,605 and 47,415) were t he  
lowes t  w h i l e  those f o r  t he  Berners R i v e r  (241,806-968,398) were t he  h i ghes t .  
H igher  j u v e n i l e  abundance i n  t h e  Berners R i v e r  i n  1980 and 1981 compared w i t h  
p rev ious  years  corresponded w i t h  h i ghe r  a d u l t  r e t u r n s  i n  1982 and 1983 (Table 
5) .  Coho salmon p roduc t i on  f rom t h e  Speel Lake s tock  appeared t o  be somewhat 
c o n s i s t e n t  w i t h  j u v e n i l e  p o p u l a t i o n  es t imates  rang ing  from 55,637 t o  98,043 
and adul  t r e t u r n  es t imates  rang ing  from 3,238-4,076 (Tab1 e  4 ) .  



Table 17. Estimated popu la t ion  s i z e  o f  predominant ly age 1+ and o l d e r  
j u v e n i l e  coho salmon f o r  t en  systems i n  Southeastern Alaska. 

Estimated Rearing 
Locat ion Year Dates Popul a t  i on 95% C . I .  

Speel Lake 

Berners R ive r  

Chi 1 koot  Lake 

C h i l k a t  Lake 

Ford Arm Lake 

Pol i t o f s k i  
Lake 

Warm Chuck 
Lake 

Kl akas Lake 

Hugh Smith 
Lake 

Kegan Lake 



The more than five-fold increase in the estimated rearing population in Chil- 
kat Lake in 1981 compared with previous years i s  puzzling, especially in view 
of the previously discussed extremely high harvest ra te  estimate. Since i t  
seems unlikely that  the actual harvest ra te  was as high as the estimate 
(97.6%), another explanation seems in order for  the large estimated juvenile 
population (334,940) and low adult escapement count (1,028). I t  i s  probable 
tha t  e i ther  a large proportion of the escapement remained downstream from 
the weir when i t  was removed, or spawned in t r ibutar ies  other than Chilkat 
Lake. There was an influx of glacial water from the Tsirku River into the 
most productive rearing habitat in lower Chilkat Lake during mid-summer 1981 
(Shaul e t  a l .  1983). Perhaps th is  event had an influence on the imprinting 
of juveniles and subsequent homing of returning adults causing a higher than 
normal proportion of f i sh  tagged in Chil kat Lake to  return to  other spawning 
areas of the Tsirku River. Or perhaps the influx of r iver  water caused an 
increased exchange of juveniles between Chilkat Lake and other parts of the 
system resulting in an estimate of the juvenile population tha t  included not 
only Chilkat Lake b u t  a much greater area. 

Estimates of the smolt outmigration from Auke and Hugh Smith Lakes are shown 
in Table 18. Recent smolt counts a t  the Auke Creek weir are lower than e s t i -  
mates of the smol t outmigration from the system in the l a t e  1970's. A decline 
in the sockeye salmon smolt outmigration has also been noted for t h i s  period 
which indicates an overall decrease in production of rearing salmon in the 
sys tern. 

The smolt outmigration from Hugh Smith Lake was estimated a t  44,051 in 1981 
and 29,282 in 1982 compared with rearing juvenile population estimates of 
71,209 in 1980 and 59,418 in 1981 . Therefore, survival ra te  estimates from 
July-August of the l a s t  year in freshwater until  the spring smolt outmigration 
were 61.9% and 49.3%, respectively. 

SURVIVAL 

Survival from the time of tagging (smolt or age I +  juvenile) to the adult  stage 
was estimated as follows: 

F + E  Survival Rate ( S )  = --- 
T 

Where: F = estimated number of marked f ish harvested 

E = number of marked f i sh  in the escapement 

T = number of smol t s  or juveniles tagged 

Estimated survival rates for the ten study systems are shown in Table 19. 
Juvenile survival figures should be considered as minimum estimates because 
a small percentage of tagged juveniles usually outmigrate as smolts two years 
a f t e r  being tagged instead of the spring following tagging. 



Table  18. Est imated smolt ou tmigra t ion  from Auke and Hugh Smith Lakes. 

Locat ion Year Number o f  Smolts 95% C . I .  

Auke Lake 1976 
1977 
1979 
1980 
1981 
1982 
1983 
1984 

Hugh Smith 1981 
Lake 1982 

9,044-18,996 
15,824-22,341 
8,136-9,590 
T o t a l  Count 
T o t a l  Count 
T o t a l  Count 
T o t a l  Count 
T o t a l  Count 



Table 19. Estimated survival ra tes  of predominantly age 1+ and older wild juvenile 
coho salmon and smolts from the time of tagging (1981-1982) until entry 
into the f i sher ies  (1983) for  ten systems in Southeastern Alaska. 

Estimated Survi val 
Location Number Marked Dates Marked Return, Rate 

Auke Lake 

Speel Lake 

Berners River 

Chi 1 koot Lake 

Chi1 kat Lake 

- 

6,245 Smolts 

12,120 Juveniles 

7,826 Juven i 1 es 

5,359 Juveniles 

2,603 Juveni 1 es 

Ford A r m  Lake 

Pol i tofski Lake 

Warm Chuck Lake 

Klakas Lake 

Hugh Smith Lake 

6,926 Juveniles 

6,591 Juveniles 

2,763 Juveni 1 es 

3,009 Juveniles 

3,735 Juveniles 

5,573 Smolts 

8 May-15 June 1,008(1,343) 

1 - 10 September 7 17 

15-25 June 503 

10-20 August 330 

29 June-10 July 629 

13-23 July 155 

29 June-9 July 7 4 

15-25 June 148 

13-23 July 181 
189 
2 15 

28 Apri 1 - 15 June 55g3 
585 
593 

1 The higher marked return and survival r a t e  estimates for  Auke Lake smolts ( i n  
parentheses) include the return of jacks (age . O )  in 1982; the other estimates 
i ncl ude only adult returns. 

2 The higher estimates of marked return and survival ra te  for Chilkat Lake juveniles 
include an upward adjustment of the number of marked f ish in the escapement based 
on a comparison of t r o l l  and seine harvest rates with the Berners River and 
Chilkoot Lake (see section t i t l e d  "Harvest by Gear Type"). 

3 Range of estimates depending on whether tag loss was attributed ent i re ly  t o  the 
juvenile release group, the smol t release group, or was equal for  both groups. 



The es t imated  s u r v i v a l  r a t e  o f  16.1% ( e x c l u d i n g  j a c k s )  f o r  Auke Lake smol ts  
t h a t  ou tmig ra ted  i n  1982 was t h e  h i g h e s t  recorded f o r  t h a t  system. Prev ious 
es t imates  were 10.5%, 9.0%, 8.2%, and 11.8% f o r  1977, 1979, 1980, and 1981, 
r e s p e c t i v e l y  (Shaul e t  a1 . 1985). 

The es t imated  s u r v i v a l  r a t e  o f  5.9% f o r  1981 Speel Lake j u v e n i l e s  was a l s o  
t h e  h i g h e s t  recorded and was c l o s e  t o  t h e  es t ima te  o f  5.7% f o r  1980. The 
es t ima te  of 6.4% f o r  t h e  Berners R i v e r  was t h e  h i g h e s t  recorded f o r  t h a t  
system and was s u b s t a n t i a l l y  h i ghe r  t han  t h e  2.5% s u r v i v a l  r a t e  es t ima te  f o r  
t he  p rev ious  years.  Juven i l es  tagged a t  C h i l k o o t  Lake i n  1981 s u r v i v e d  a t  a  
r a t e  o f  6.2% compared w i t h  2.9% j u v e n i l e s  tagged t h e r e  i n  1977. C h i l k a t  Lake 
j u v e n i l e s  su rv i ved  a t  11.4% (12.9% accord ing  t o  t he  ad jus ted  es t ima te )  com- 
pared w i t h  es t imates  of 4.0% and 4.9% f o r  f i s h  tagged i n  1976 and 1977, r e s -  
p e c t i v e l y .  

Ford Arm Lake j u v e n i l e s  tagged i n  1981 a l s o  exper ienced an e x c e l l e n t  s u r v i v a l  
r a t e  es t imated  a t  9.1% compared w i t h  5.5% i n  1980. However, t h e  s u r v i v a l  r a t e s  
of P o l i t o f s k i  and Warm Chuck Lake j u v e n i l e s  were l owe r  compared w i t h  1980. 
F i s h  tagged a t  P o l i t o f s k i  Lake i n  1981 s u r v i v e d  a t  an es t imated  2.4% compared 
w i t h  4.8% f o r  f i s h  tagged i n  1980. Warm Chuck Lake j u v e n i l e s  tagged i n  1981 
su rv i ved  a t  2.7% compared w i t h  5.5% f o r  f i s h  tagged i n  1980. Juven i l es  tagged 
a t  Klakas Lake i n  1981 e x h i b i t e d  a  h i ghe r  s u r v i v a l  r a t e  o f  4.9% compared w i t h  
2.2% f o r  f i s h  tagged t h e r e  i n  1980. 

Hugh Smith Lake j u v e n i l e s  tagged i n  1981 exper ienced a  lower  s u r v i v a l  r a t e  
compared w i t h  those tagged i n  1980. Because o f  t a g  l o s s  t h a t  c o u l d  n o t  be 
a t t r i b u t e d  s p e c i f i c a l  l y  t o  the  j u v e n i l e  o r  smol t tagged groups, i t  was impossi  b l e  
t o  o b t a i n  a  p o i n t  es t imate .  Depending on t a g  l oss ,  j u v e n i l e s  tagged i n  1981 
su rv i ved  a t  4.8-5.8% compared w i t h  7.7-11,2% f o r  those  tagged i n  1980. Smolt  
s u r v i v a l  r a t e  es t imates  were 10.0-10.6% f o r  smol ts  tagged i n  1982 compared w i t h  
6.1-13.3% f o r  smol ts  tagged i n  1983 a t  Hugh Smith Lake. 

The average of es t imated  j u v e n i l e  t o  a d u l t  s u r v i v a l  r a t e s  f o r  n i n e  systems was 
6.2% f o r  f i s h  tagged i n  1981. Th i s  was h i g h e r  than  t h e  average of 4.4% f o r  
j u v e n i l e s  tagged i n  seven systems i n  1980 (Shaul e t  a1 . 1985). S u r v i v a l  r a t e s  
were c o n s i s t e n t l y  t h e  h i ghes t  recorded f o r  j u v e n i l e s  tagged i n  1981 and smol ts  
tagged i n  1982 i n  t h e  Lynn Canal and Stephens Passage areas. S u r v i v a l  r a t e s  
i n  o u t e r  coas ta l  and southern areas were l e s s  c o n s i s t e n t  from system t o  system. 

SUMMARY AND DISCUSSION 

Harvest  Rates 

Est imated t o t a l  1983 ha rves t  r a t e s  f o r  coho salmon r e t u r n s  t o  10 s tudy  systems 
were as f o l l o w s :  Auke Lake, 37.5%; Speel Lake, 50.3%; Berners R iver ,  70.0%; 
C h i l k o o t  Lake, 87.8%; C h i l k a t  Lake, 86.6%; Ford Arm Lake, 67.5%; P o l i t o f s k i  
Lake, 33.8%; Warm Chuck Lake, 51.0%; Klakas Lake, 64.5%; and Hugh Smith Lake, 
60.9%. These compare w i t h  1982 es t imates  rang ing  from 33.4-76.7% (ave. 59.4%) 
f o r  e i g h t  systems. No tagged coho salmon r e t u r n e d  t o  upper Lynn Canal systems 
i n  1982. 



Stephens Passage Stocks : 

Est imated 1983 ha rves t  r a t e s  on t he  Auke Lake and Speel Lake s tocks  o f  37.5% 
and 50.3%, r e s p e c t i v e l y ,  were c l o s e  t o  t h e  average s i n c e  1978, and lower  than  
1982 es t imates  o f  44.4% and 71.4%. Whi le  t h e  t r o l l  ha rves t  percentages remained 
v i r t u a l l y  t h e  same, t h e  ma jo r  f a c t o r  i n  t h e  decrease i n  harves t  r a t e s  f o r  these 
s tocks was a  s u b s t a n t i a l l y  reduced purse se ine  ha rves t  i n  1983 compared w i t h  
1982. T r o l l  f i shery r e s t r i c t i o n s  imp1 emented a f t e r  1978 appear t o  have s i  g n i  - 
f i c a n t l y  reduced t h e  p r o p o r t i o n  o f  t h e  r e t u r n  t o  Stephens Passage systems than  
was harvested by t r o l l  gear.  I n  1982 and 1983, t he  t r o l l  f i s h e r y  harvested an 
es t imated  29% o f  t h e  t o t a l  r e t u r n  t o  Auke Lake and 42% o f  t h e  r e t u r n  t o  Speel 
Lake compared w i t h  1978 es t imates  o f  49% and 58%, r e s p e c t i v e l y ,  f o r  those sys- 
tems. Whi le 1982 and 1983 es t imated  t r o l l  ha rves t  percentages f o r  t h e  r e t u r n s  
t o  Auke and Speel Lakes were s u b s t a n t i a l l y  below the  1978 es t imates ,  t h e y  have 
inc reased  a  few pe rcen t  over  1979-1981 f i g u r e s .  Dur ing  5  years  o f  s tudy  t h e  
es t imated  average ha rves t  by gear t ype  as a  percentage o f  t h e  t o t a l  r e t u r n  t o  
Auke Lake has been: 28.6% t r o l l ,  2.7% purse se ine,  1.9% d r i f t  g i l l n e t ,  and 
3.1% spo r t .  S i m i l a r  f i gu res  f o r  5  years  o f  s tudy on t h e  Speel Lake s tock  a re :  
41.2% t r o l l ,  7.2% purse se ine,  4.1% d r i f t  g i l l n e t ,  and 2.1% spo r t .  Taku R i v e r  
s tocks  appear t o  have been harvested a t  a  s u b s t a n t i a l l y  h i ghe r  r a t e  by d r i f t  
g i l  l n e t  gear compared w i t h  t h e  Speel Lake s tock  (Shaul e t  a l .  1983).  

Lynn Canal Stocks: 

Upper Lynn Canal s tocks  were l i k e l y  t h e  most h e a v i l y  harves ted  coho salmon 
s tocks i n  t h e  r e g i o n  i n  1983 w i t h  ha rves t  r a t e  es t imates  o f  87.8% and 86.6%, 
r e s p e c t i v e l y ,  f o r  r e t u r n s  t o  C h i l k o o t  Lake and C h i l k a t  Lake. The es t ima te  f o r  
C h i l k a t  Lake was ad jus ted  downward f rom 97.6% based on a  comparison of t r o l l  
and purse se ine  ha rves t  r a t e s  w i t h  t h e  Eerners R i v e r  and C h i l k o o t  Lake s tocks .  
The ha rves t  r a t e  es t ima te  f o r  C h i l k a t  Lake d i d  n o t  account f o r  i n - r i v e r  s p o r t  
and subs is tence catches. A l though i t  was lower  than es t imates  f o r  upper Lynn 
Canal s tocks,  t he  es t imated  ha rves t  r a t e  o f  70.0% f o r  t h e  r e t u r n  t o  t h e  Ber- 
ners  R i v e r  i n  l owe r  Lynn Canal was h ighe r  than  es t imates  f o r  s tocks  i n  o t h e r  
p a r t s  o f  t h e  reg ion .  

T r o l l  ha rves t  percentages f o r  r e t u r n s  t o  t h e  Berners R iver ,  Chi 1  k o o t  Lake, and 
C h i l k a t  Lake were es t imated  a t  51.2%, 43.3%, and 49.1%, r e s p e c t i v e l y .  The most 
impo r tan t  t r o l l  ha rves t  area was n o r t h  o f  Cape Spencer ( D i s t r i c t s  116, 157, 181, 
183, 186, 189) where an es t imated  28.1%, 25.4%, and 23.5%, r e s p e c t i v e l y ,  of t h e  
r e t u r n s  t o  t h e  t h r e e  systems was harvested.  Most o f  t h e  remain ing t r o l l  har-  
v e s t  occur red  i n  I c y  and upper Chatham S t r a i t s  ( D i s t r i c t s  112 and 114),  and i n  
n o r t h e r n  D i s t r i c t s  113 and 154. The d r i f t  g i l l n e t  f i s h e r y  accounted f o r  an 
es t imated  17.8%, 30.2%, and 36.2%, r e s p e c t i v e l y ,  o f  r e t u r n s  t o  t h e  Berners 
R i ve r ,  C h i l  k o o t  Lake, and C h i l  k a t  Lake. 

Al though i t s  ha rves t  percentage was sma l l e r ,  t h e  d r i f t  g i l l n e t  f i s h e r y  had a  
s u b s t a n t i a l l y  g r e a t e r  e f f e c t  on escapements t o  upper Lynn Canal systems than  
d i d  t he  t r o l l  f i s h e r y .  D r i f t  g i l l n e t  ha rves t  r a t e s  f o r  C h i l k o o t  and C h i l k a t  
Lakes were es t imated  a t  60.0% and 73.7%, r e s p e c t i v e l y ,  o f  f i s h  t h a t  had escaped 
t h e  t r o l l  and purse se ine  f i s h e r i e s .  The es t imated  d r i f t  g i l l n e t  ha rves t  r a t e  
(37.2%) f o r  t h e  Berners R i v e r  s tock  was somewhat lower  than t h e  es t imated  t r o l l  
ha rves t  r a t e  o f  51.2%. Prev ious es t imates  o f  t h e  d r i f t  g i l l n e t  ha rves t  r a t e  f o r  



the Berners River ranged from 35.2%-58.2%. The 1979 estimate of 59.3% for  
Chilkoot Lake was very close t o  the 1983 estimate of 60.0%. Previous d r i f t  
g i l l ne t  harvest ra te  estimates for  Chi1 kat Lake were 67.0% in 1978 and 48.4% 
in 1979. 

The freshwater sport f ishery has a s ignif icant  impact on escapement to  spawn- 
ing areas around Chilkoot Lake. This fishery harvested only an estimated 6.7% 
and 7.9%, respectively, of the total  return in 1979 and 1983. However, t h i s  
amounted to  25.6% and 39.1%, respectively, of the actual escapement to  the 
r iver  a f t e r  removal by other f isheries .  

Because of t h e i r  l a t e  migratory timing through the fishing d i s t r i c t s ,  the 
Lynn Canal stocks are  not highly available t o  the purse seine and Juneau 
sport  f isheries .  Estimates derived from a l l  past tagging studies indicated 
that  the average percentage of the total  return taken by purse seine gear was 
1.8% for  the Berners River, 4.4% for  Chilkoot Lake, and 0.4% for  Chilkat Lake. 
The Juneau sport  f ishery accounted for  an estimated average of 0.7% of the 
return to  the Berners River, while no marine sport  recoveries were made of 
tagged f i sh  returning to  Chilkoot and Chilkat Lakes. 

Central Outside Stocks: 

Estimated 1983 harvest rates for  Ford A r m  Lake, on Chichagof Island, and 
Politofski Lake, on southern Baranof Island, were 67.5% and 33.8%, respectively. 
The figure for  Ford A r m  Lake was substantially higher than the 1982 estimate of 
39.0%. Part of the difference was due to  an increased catch by purse seine 
vessels which targeted on large pink salmon ( O n c o r h y n c h u s  g o r b u s c h a )  returns 
to Dis t r ic t  113 in 1983. The purse seine fishery harvested an estimated 15.3% 
of the to ta l  coho salmon return t o  Ford Arm Lake in 1983 compared with 1.8% in 
1982. The data indicated tha t  the t ro l l  f ishery also harvested a greater por- 
tion of the return in 1983, with an estimated t ro l l  harvest percentage of 52.2% 
compared with 37.2% in 1982. The increased t ro l l  catch occurred primarily in 
Distr ic ts  113 and 116. 

Harvest ra te  estimates for  Politofski Lake were v i r tua l ly  identical between 
years a t  33.4% and 33.8%, respectively, in 1982 and 1983. The vast majority 
of the harvest occurred in the central outside area (Dis t r ic t s  113 and 154). 
All of the estimated catch of Politofski Lake coho salmon was taken by the 
t r o l l  f ishery during both years. 

Southern Outside Stocks: 

Harvest ra tes  for  Warm Chuck and Klakas Lakes on the southern outside coast 
were estimated a t  51.0% and 64.5%, respectively, in 1983. These estimates 
were lower than 1982 figures of 63.0% and 76.7%, respectively. Tag recovery 
sample s izes  were low for  both systems during both years, primarily because 
relat ively few f ish were tagged. Most of the catch occurred in the southern 
outside area (Dis t r ic t s  103, 104, 152) where one-third to  half of total  return- 
ing f ish were harvested. Smaller percentages were taken in northern and central 
outside waters, lower Chatham S t r a i t ,  and lower Clarence S t r a i t .  There were no 
reported Canadian recoveries of tagged f i sh  returning to  Warm Chuck and Klakas 
Lakes. This may have been due to a combination of low interception rates  and 



a low number of returning tagged f ish.  Canadian f isheries  accounted for  an 
estimated 12.6% of the total  catch of coho salmon returning t o  the nearby 
Klawock hatchery in 1981 (Shaul e t  a1 . 1985). 

The estimated percentage of returns t o  southern outside index systems tha t  
was taken by the t ro l l  f ishery ranged from 23.0-51.7% (average 37.8%) in 1982 
and 1983. The estimated percentage taken by the purse seine fishery ranged 
from 11.3-53.7% (average 26.0%). 

Southern Inside Stocks: 

The estimated 1983 harvest ra te  fo r  the Hugh Smith Lake stock was 60.9% com- 
pared with a 1982 estimate of 64.4%. The harvest of tagged f i sh  returning 
to Hugh Smith and Kegan Lakes was distributed widely over areas and gear 
types. An  estimated 54.1% of the 1983 return t o  Hugh Smith Lake was harvested 
by Alaskan f isheries  while 6.8% was taken by Canadian f isheries .  These f iq-  
ures compare with 1982 estimates of 58.5% and 5.9%, respectively. 

Migratory Timing 

Information collected in 1983 on the migratory timing of various s t o c k  gen- 
eral ly supported previous findings (Shaul e t  a1 . 1985). The Speel , Ford Arm, 
Warm Chuck, Klakas, Hugh Smith, and Kegan Lake stocks exhibited central migra- 
tory timing in outside waters with midpoints from l a t e  July to  l a t e  August. 
The Auke Lake stock appeared to  peak in l a t e  August-early September, which 
was l a t e r  than usual. However, the apparent timing of that  stock may have 
been affected by the t ro l l  closure which occurred around i t s  usual peak. The 
Politofski Lake stock appeared to  have an ea r l i e r  midpoint in mid to l a t e  July 
as i t  did in 1982. The Lynn Canal stocks (Berners River, Chil koot Lake, Chil- 
kat Lake) exhibited l a t e  timing in intermediate and outside f isheries  with 
peaks and midpoints of catch and CPUE occurring in l a t e  A u g u s t  and September. 

Both the Hugh Smith Lake and Kegan Lake stocks were representative of the 
l a t e r  migrating stocks tha t  were available in southern inside d i s t r i c t s  (101 
and 102). Additional research i s  needed to determine the origin and character- 
i s t i c s  of important early stocks tha t  contribute t o  excellent coho salmon f ish-  
ing in those d i s t r i c t s  in July. 

Survival 

Estimated survival rates to  the returning adult  stage (age . I  ) for predominantly 
age 1+ juvenile coho salmon tagged in Southeastern Alaska systems in 1981 aver- 
aged 6.2% (range 2.4-12.9%). Auke Lake and Hugh Smith Lake smolts tagged in 
1982 survived a t  16.1 % and 10.0-10.6%, respectively. Survival rates were the 
highest recorded for  Lynn Canal and Stephens Passage systems, b u t  were less  
consistent in outer coastal and southern areas. Survival ra te  estimates for  
Hugh Smith Lake juveniles from July-August of the l a s t  year in freshwater until 
smol t i  ng the fol 1 owing spring were 61 .9% in 1980-1 981 and 49.3% in 1981 -1 982. 



RECOMMENDATIONS 

The Southeastern Alaska Coho Salmon Research P r o j e c t  has been i n  ex is tence 
s ince  1969 w i t h  emphasis s ince  1972 placed on tagging s tud ies .  With the  
accumulation o f  several  years o f  data on a  wide v a r i e t y  o f  s tocks through- 
ou t  t he  region,  i t  seems appropr ia te  a t  t h i s  p o i n t  t o  examine two quest ions:  

( 1 )  How can the  i n fo rma t ion  t h a t  has been gained by used t o  
improve management o f  the  f i s h e r i e s ?  

(2 )  What d i r e c t i o n s  should the  p r o j e c t  take t o  maximize the  
u t i l i t y  of i n fo rma t ion  obta ined from f u t u r e  research? 

Answers t o  quest ion 1  a r e  j u s t  beginning t o  emerge from the  cumulat ive volume 
o f  data. I n  common w i t h  many o the r  b i o l o g i c a l  i n v e s t i g a t i o n s ,  more quest ions 
than answers have r e s u l t e d  from research on Southeastern Alaska coho salmon 
stocks. P a r t  of t h e  problem has been i n s u f f i c i e n t  i n fo rma t ion  on a  broad 
geographic scale.  We may be ab le  t o  determine an appropr ia te  management 
s t r a t e g y  f o r  c o n t r o l l i n g  the  harvest  o f  stocks i n  one area, b u t  how would 
t h a t  s t r a t e g y  a f f e c t  c o n t r i  b u t i  ng stocks from o the r  g e o g r a p u a l  areas? There 
i s  j u s t i f i a b l e  concern t h a t  a  small amount o f  i n fo rma t ion  i s  l i t t l e  b e t t e r  o r  
poss ib l y  worse than no i n fo rma t ion  a t  a1 1  , depending on how rep resen ta t i ve  i t  
i s  and t o  what ex ten t  i t  i s  a c t i v e l y  appl ied.  For example, if i t  i s  known 
t h a t  a  h e a v i l y  harvested stock i s  h i g h l y  a v a i l a b l e  i n  a  c e r t a i n  area and t ime 
per iod,  there  i s  a  s t rong  temptat ion t o  implement s p e c i f i c  t ime-area r e s t r i c -  
t i o n s  t h a t  p r o t e c t  t he  s tock  from overharvest.  However, the  f l e e t  w i l l  s u r e l y  
move t o  o the r  areas where i t  can f i s h  and, perhaps, increase pressure on o the r  
stocks t h a t  a re  a c t u a l l y  i n  g rea te r  need o f  p ro tec t i on .  For t h a t  reason, most 
r e s t r i c t i o n s  t o  date t h a t  have addressed conservat ion and a l l o c a t i o n  concerns 
i n  mixed stock f i s h e r i e s  have been r e l a t i v e l y  broad i n  scope. An example i s  
the region-wide 10-day t r o l l  c l osu re  near t he  peak o f  t he  season. 

Since 1980, s tud ies  were expanded t o  prov ide  in fo rmat ion  on the  harves t  ra tes ,  
m i g r a t i o n  routes,  and t im ing  o f  index stocks i n  most major coho salmon produc- 
i n g  areas o f  the  region.  Examining harvest  ra tes  and stock c h a r a c t e r i s t i c s  
over t he  reg ion  as a  whole has fu r thered the  p o s s i b i l i t y  o f  p rov id ing  more 
educated s p e c i f i c  management responses t o  conservat ion and a l l o c a t i o n  concerns. 
It w i l l  be some t ime before there  i s  s u f f i c i e n t  understanding t o  develop objec- 
t i v e  escapement goals f o r  i n d i v i d u a l  index stocks. However, we have begun t o  
develop a  c l e a r e r  understanding of which stocks rece i ve  the  h ighes t  harves t  
ra tes  and where and when they are harvested. This  i n fo rma t ion  can be used t o  
determine which stocks warrant  most i n t e n s i v e  inseason management and t o  
devel op speci fi c regu l  a t i  ons t h a t  w i  11 he1 p  i nsu re  adequate escapement w i  t h  
minimal d i s r u p t i o n  of region-wide f i she r ies .  

Inseason management of Southeastern Alaska coho salmon stocks r e l i e s  almost 
e n t i r e l y  on f i s h e r y  performance i n d i c a t o r s .  There i s  a  need f o r  d e t a i l e d  
eva lua t i on  of these i n d i c a t o r s  and t h e i r  i nter - re1  a t ionsh ips  t o  determine 
those t h a t  are most usefu l  a t  d i f f e r e n t  t imes dur ing  the  season. F i she r ies  
fo r  coho salmon extend over a  r e l a t i v e l y  long pe r iod  (more than 3 months). 
However, because o f  a  l ong  m ig ra t i on  t ime (approximate ly  1  month) between out-  



side and inside waters, there i s  a relat ively narrow window of opportunity 
during which the strength of specif ic  inside stock groups can be adequately 
assessed while s ignif icant  options remain for  adjusting harvest in the more 
mixed-stock f i sher ies .  Managers need to develop an inseason plan tha t  
delineates "decision points" during the season when specif ic  data se t s  are 
reviewed and appropriate management action taken. I t  will be necessary t o  
develop an effect ive means of estimating hatchery contribution inseason so 
tha t  management of the mixed stock f isheries  will continue to be based on the 
strength of the natural stocks. 

Combined harvest rates for  index stocks by f isheries  in outside and inter-  
mediate areas averaged 45-50% in 1982 and 1983 (range of estimates, 30.0-67.5%). 
These harvest rates alone are probably not excessive in years of average or 
bet ter  returns. They indicate that  Southeastern Alaska coho salmon stocks 
are generally subjected to  less  ocean fishing pressure than Oregon stocks 
which, overal l ,  experienced ocean harvest rates ranging from 59-78% (ave. 71%) 
in 1981-1 983 (Oregon Department of Fish and Wild1 i f e  1985). However, a manage- 
ment strategy needs to  be developed to  effect ively reduce harvest rates by a l l  
f isheries  when returns are  weak. Primary concern should be directed toward 
stocks tha t  are  heavily impacted by inside f i sher ies .  Particular attention 
should be given to  careful management of the very intensively harvested Lynn 
Canal stocks. With consistent harvest ra tes  of 80-90%, i t  i s  doubtful that  
a l l  stocks in upper Lynn Canal can be maintained in a healthy condition, espec- 
i a l l y  i f  environmental conditions become less  favorable. A t  best ,  there will 
be incomplete u t i l iza t ion  of available rearing habitat  during some years. At 
worst, there will be extinctions of populations tha t  u t i l i ze  more marginal 
spawning habitat ,  and the productivity of the rearing habitat  fo r  coho salmon 
may be diminished by increases in competitive species. Fortunately, migratory 
character is t ics  specif ic  to  these stocks includinp a relat ively l a t e ,  rapid 
migration through northern waters can f a c i l i t a t e  selective management for  Lynn 
Canal coho salmon. Nevertheless, necessary res t r ic t ions  to  protect weak returns 
of these stocks may require that  some of the allowable harvest of other stocks 
be forgone, b o t h  in the more mixed-stock f isheries  and in the multispecies 
d r i f t  g i l l ne t  fishery. 

There i s  a need for  increased coho salmon stock assessment in order to determine 
long-term trends and gauge inseason var iab i l i ty  in stock strength within and 
between geographical areas. Coded-wire tagging and escapement enumeration 
studies should be conducted annually on a t  l eas t  seven or eight index systems 
throughout Southeastern Alaska. In addition, increased escapement monitoring, 
including more frequent aerial  and foot surveys, i s  needed on the heavily har- 
vested major r iver  systems (Chi 1 kat, Taku, and St i  kine). Additional short-term 
coded-wire tagging studies should be conducted as time and funding permit to 
determine migration routes, harvest ra tes ,  and timing of other important stock 
groups such as the Yakutat stocks and early-run stocks in southern Southeastern. 
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APPENDICES 



Appendix Table 1. Pacific Marine Fisheries Comnission (PMFC) area groupings 
of Southeastern Alaska regulatory d i s t r i c t s . .  

PMFC Area Regulatory Distr ic ts  

NOUT Northern Outside 116, 157, 181, 183, 186, 189 

COUT Central Outside 

SOUT Southern Outside 

SIN Southern Inside 

SNTR Southern Intermediate 

CIN Central Inside 

STEP Stephens Passage 

CNTR Central Intermediate 112, 114 

L Y N N  Lynn Canal 1'1 5 
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Appendix Table  3. Recoveries of  coded-wire tagged wild Auke Lake coho salmon 
from area-spec i  f i c  f i s h e r y  samples,  1983. 

S t a t i s t i c a l  Recovery 
D i s t r i c t  ( s )  ' Gear Week Tag Code Type Expans i on 

181 
116 
116 
116-12 
116-05 
116-05 
116-05 
116-05 
116-05 
116 
116 
116 
116 
116 
116 
116 
116-05 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
NOUT 
113-91 
113-11 
113-S 
113-S 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Pro1 I 
Trol  1 
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Trol 1 
T r o l l  
T ro l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
f r o l l  
T r o l l  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 

-Con t i nued- 



Appendix Table 3. Recoveries o f  coded-wire tagged w i l d  P.uke Lake coho salmon 
from a rea -spec i f i c  f i s h e r y  samples, 1983 (cont inued).  

S t a t i s t i c a l  Recovery 
~ i s t r i c t ( s ) '  Gear Week Tag Code TY pe Expansion 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Seine 
Seine 
Seine 
Seine 
G i  11 n e t  
G i l l n e t  
G i  11 n e t  
G i l l n e t  
G i  11 n e t  
G i l l n e t  
G i l l n e t  
G i l l n e t  
G i l l n e t  
G i l l n e t  
G i  11 n e t  
G i l l n e t  
Sport  
Sport  
Sport  
Sport  
Sport  
Sport  
Sport  
Sport  
Sport  
Sport  
T r o l l  

Random 
Random 
Random 
Random 
Random 
Random 
random 
random 
random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Se lec t  



Appendix Table 3. Recoveries of coded-wire tagged w i l d  Auke Lake coho salmon 
from area-spec i f ic  f ishery  samples, 1983 (cont inued) .  

S t a t i s t i c a l  Recovery 
D i s t r i c t  ( s )  ' Gear Week Tag Code TY pe Expansi on 

115 G i l l n e t  3 7 3-17-50 S e l e c t  - 
111-50 Sport 3 6 3-17-50 S e l e c t  - 
111-50 Sport 3 7 3-17-50 Sel e c t  - 

1 
P - Landed i n  Pel ican;  S - landed i n  S i t k a ;  NOUT - D i s t r i c t s  116, 157, 
181, 183, 186, 189. 



Appendix Tab1 e  4. Recover ies o f  coded-wire t agged  w i l d  Speel Lake coho salmon 
f rom area-spec i  f i c  f i s h e r y  samples, 1983. 

S t a t i s t i c a l  Recovery 
D i s t r i c t ( s )  ' Gear Week Tag Code TY pe Expansion 

183 
157 
116 
11 6-05 
116-05 
116-05 
116-05 
116 
116-05 
116 
116 
116 
116 
116 
116 
116 
116 
NOUT 
NOUT 
113-E 
113-E 
113-22 
113-P 
113-E 
113-P 
113-S 
113-P 
113-P 
113-P 
113-S 
113-22 
113-S 
113-S 
113-H 
113-21 
113-P 
114 
114-21 
114-21 
114-27 
114-27 
114-23 
114-23 
112 
112 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l  1  
T r o l l  
T r o l l  
T r o l l  
T r o l l  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 



Appendix Table 4. Recoveries of coded-wire tagged w i l d  Speel Lake coho salmon 
from a rea -spec i f i c  f i s h e r y  samples, 1983 (cont inued).  

- - 

S t a t i s t i c a l  Recovery 
D i s t r i c t  ( s )  ' Gear Week Tag Code Type Expansion 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Tro'i 1 
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Seine 
Seine 
Seine 
Seine 
Seine 
G i  11 net  
G i l l n e t  
G l l l n e t  
G i  11 net  
G i l l n e t .  
Sport 
Sport 
G i l l n e t  
Sport 
Sport 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Select 
Select 
Select 

P - Landed i n  Pel ican; S - landed i n  Si tka,  E - landed i n  Excursion I n l e t ;  
H - Landed i n  Hoonah; NOUT - D i s t r i c t s  116, 157, 181, 183, 186, 189. 



Appendix Table 5. Recoveries of coded-wire tagged wild Berners River coho 
salmon from area-speci fic fishery samples, 1983. 

Statistical Recovery 
District (s) ' Gear Week Tag Code Type Expansion 

183-10 
116 
116-05 
116-05 
116-05 
116-05 
116-05 
116 
116 
116 
116 
116 
116-05 
116-11 
116 
116 
116 
116-05 
116 
116 
116 
116 
NOUT 
154 

Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 
Troll 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 



Appendix Table 5. Recoveries of coded-wire tagged wild Berners River coho salmon 
from area-specific fishery samples, 1983 (continued). 

Statistical Recovery 
District (s) Gear Week Tag Code TY pe Expansion 

Troll 
Troll 
Troll 
Troll 
Troll 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Glllnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gi 1 1  net 
Gi 1 1  net 
Gi 1 1  net 
Gillnet 
Gi 1 1  net 
Gi 1 1  net 
Gi 1 1  net 
Gillnet 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 



Appendix Table 5. Recoveries o f  coded-wire tagged w i l d  Berners R iver  coho salmon 
from area-spec i f i c  f i she ry  samples, 1983 (cont inued).  

-- 

S t a t i s t i c a l  Recovery 
D i s t r i c t ( s )  Gear Week Tag Code Type Expans i on 

G i l l n e t  
G i  11 net 
G i  11 net 
G i  11 net 
G i  11 net 
G i  11 net 
G i  11 net 
Sport 
T r o l l  
G i  11 net 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Select 
Sel ect 

1 P - landed i n  Pelican; S - landed i n  Sitka; E - landed i n  Excursion I n l e t ;  
NOUT - D i s t r i c t s  116, 157, 181, 186, 189. 
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Appendix Table 6. Recoveries of coded-wire tagged wild Chilkoot Lake coho 
salmon from area-specific fishery samples, 1983 (continued). 

Statistical Recovery 
District (s) ' Gear Week Tag Code Type Expansi on 

Gi 1 1  net 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gi 11 net 
Gillnet 
Gillnet 
Gi 1 1  net 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gillnet 
Gi 1 1  net 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Sel ect 

1 S - landed in Sitka; H - landed in Hoonah. 
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Appendix Table 7. Recoveries o f  coded-wire tagged w i l d  Chi1 ka t  Lake coho salmon 
from area-speci f ic  f ishery  samples, 1983 (continued). 

S t a t i s t i c a l  Recovery 
D i s t r i c t ( s )  Gear Week Tag Code TY pe Expans i on 

G i  11 ne t  
G i l l n e t  
G i l l n e t  
G i  11 net  
G i  11 net  
G i l l n e t  
G i  11 net  
G i  11 net  
G i  11 net  
G i  11 net  
G i  11 net  
G i  11 net  
G i  11 net  
G i l l n e t  
G i  11 net  
G i  11 net  
G i  11 net  
G i  11 net  
G i l l n e t  
G i l l n e t  
G i  1 1 net  
G i  11 net  
G i  11 net  
G i l l n e t  
G i  11 net  
G i  11 net  
G i l l n e t  
G i l l n e t  
G i l l n e t  
G i l l n e t  
G i l l n e t  
G i  11 net  
G i l l n e t  
G i  11 net  
G i l l n e t  
G i l l n e t  
G i  11 net  
G i  11 net  
G i  11 net  
G i l  l n e t  
G i l l n e t  
G i  11 net  
G i  11 net  
G i  11 net  
G i  11 net  
G i l l n e t  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 



Appendix Table 7 .  Recoveries of coded-wire tagged w i l d  C h i l k a t  Lake coho salmon 
from a rea -spec i f i c  f i s h e r y  samples, 1983 ( con t i nued ) .  

S t a t i  s t i e a l  Recovery 
D i s t r i c t  ( s )  Gear Week Tag Code TY ~e Expans i on 

G i  11 ne t  40 4-21-24 Random 3 .0  
G i l l n e t  4 1 4-21-24 Random 1.7 
G i  11 n e t  4 1 4-21-24 Random 1.7 
G i l l n e t  4 1 4-21-24 Random 1.7 

1 P - landed i n  Pel ican;  S - landed i n  S i tka;  E - landed i n  Excursion I n l e t .  



Appendix Table 8. Recoveries of coded-wire tagged wild Ford Arm Lake coho salmon 
from a rea - spec i f i  c f i s h e r y  samples , 1983. 

S t a t i s t i c a l  Recovery 
Oi s t r i c t  ( s )  ' Gear Week Tag Code TY pe Expansion 

183-10 
116 ' 

116-05 
116-05 
116-05 
116-05 
116 
116 
116 
116-05 
116 
116 
116-05 
116 
116 
NOUT 
NOUT 
113-E 
113-E 
113-E 
113-P 
113-P 
113-P 
113-E 
113-P 
113-P 
113-P 
113-91 
113-E 
113-H 
113-H 
113-P 
113-45 
113-22 
113-S 
113-S 
113-P 
113-S 
113-P 
113-P 
113-P 
113-P 
113-P 
113-P 
113-S 

Tro l l  
T r o l l  
T ro l l  
T ro l l  
T ro l l  
T r o l l  
T ro l l  
T ro l l  
T ro l l  
T r o l l  
T r o l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T r o l l  
T ro l l  
T ro l l  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 



Appendix Table 8. Recoveries o f  coded-wire tagged w i l d  Ford Am Lake coho salmon 
from a rea -spec i f i c  f i s h e r y  samples, 1983 (cont inued) .  

S t a t i s t i c a l  Recovery 
D i s t r i c t  (s )  ' Gear Week Tag Code Type Expansion 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 

1 
P - landed i n  Pel ican;  S - Landed i n  S i t ka ;  E - Landed i n  Excursion I n l e t ;  
H - Landed i n  Hoonah; NOUT - D i s t r i c t s  116, 157, 181, 183, 186, 189. 



Appendix Table 9. Recover ies o f  coded-wi re  tagged w i l d  P o l i t o f s k i  Lake coho 
salmon f rom a r e a - s p e c i f i c  f i s h e r y  samples, 1983. 

S t a t i s t i c a l  Recovery 
D i s t r i c t  ( s )  Gear Week Tag Code TY pe Expansion 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 

1 S - Landed i n  S i t k a .  



Appendix Table 10. Recoveries of coded-wire tagged wild Warm Chuck Lake coho 
salmon from a rea - spec i f i c  f i  shery samples, 1983. 

S t a t i s t i c a l  Recovery 
D i s t r i c t  ( s )  Gear Week Tag Code Type Expansi on 

Trol l  
Trol l  
Trol l  
Trol l  
Trol l  
Trol l  
Seine 
Seine 
Seine 
Seine 
Seine 
Unknown 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 

1 P - Landed in  Pel ican.  



Appendix Table 11. Recoveries of  coded-wire tagged wild Klakas Lake coho 
salmon from a r e a - s p e c i f i c  f i s h e r y  samples, 1983. 

S t a t i s t i c a l  Recovery 
D i s t r i c t ( s )  Gear Week Tag Code TY pe Expansi on 

T r o l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T r o l l  
T ro l l  
T ro l l  
T r o l l  
T r o l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
,Troll  
T ro l l  
T r o l l  
Se ine  
Se ine  
Se ine  
Se ine  
Seine 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 

1 S - landed in ' ~ i t k a ;  P - landed in  Pe l ican .  



Appendix Table 12. Recoveries of coded-wire tagged wild Hugh Smith Lake coho 
salmon from area-spec i  f i c  f i s h e r y  samples,  1983. 

S t a t i s t i c a l  Recovery 
D i s t r i c t  ( s )  ' Gear Week Tag Code TY pe Expansion 

Tro l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T ro l l  
T ro l l  
T r o l l  
T ro l l  
T r o l l  
T r o l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T ro l l  
T r o l l  
T ro l l  
T r o l l  
T ro l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T ro l l  
T r o l l  
T r o l l  
T ro l l  
T r o l l  
T ro l l  
T r o l l  
T ro l l  
T r o l l  
Trol l 
T r o l l  
T ro l l  
T r o l l  
T r o l l  
T r o l l  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
.Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 



Appendix Tab le  12. Recover ies o f  coded-wire tagged w i l d  Hugh Smith Lake coho 
salmon from a r e a - s p e c i f i c  f i s h e r y  samples, 1993 ( con t i nued ) .  

S t a t i s t i c a l  Recovery 
O i s t r i c t ( s )  Gear Week Tag Code TY pe Expansion 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T ro l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T ro l l  
T ro l l  
T ro l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 

-Cont i  nued- 

-73- 



Appendix Table 12. Recover ies of  coded-wire tagged w i l d  Hugh Smith Lake coho 
salmon from a rea -spec i f i c  f i s h e r y  samples, 1983 ( con t i nued ) .  

S t a t i s t i c a l  Recovery 
D i s t r i c t  (s )  Gear Week Tag Code TY pe Expansi on 

10 1 
101 
101 -29 
101-29 
10 1 
1011 102 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
N.B.C. 
104 - 40 
104-20 
104-40 
106-30, 
106-30 
102-80 
102-80 
102-70 
102-80 
102 
102 
102-80 
102-20 
101-41 
101-41 
101-41 
101 
101 
101-26 
101 - 1 1  
101 -25 
101 -25 
101-41 
101-30 
101 
101 -30 
101, 102 

T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
T r o l l  
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 
Seine 

Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
Random 
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Appendix Tab le  12. Recover ies of  coded-wire tagged w i l d  Hugh Smith Lake coho 
salmon from a rea -spec i f i c  f i s h e r y  samples, 1983 ( con t i nued ) .  

District ( s )  Gear Week Tag Code Type Expansion 

102-80 Troll 3 4 4-21 -30 Select - 
101-41 Unknown 2 3 4-21-30 Select - 
101-90 Unknown 3 5 4-21-30 Sel ect - 

1 P - landed in Pelican; S - landed i n  Sitka; E - landed in Excursion Inlet; 
H - Landed in Hoonah; N.B.C. - Northern British Columbia (preliminary data). 





Appendix Table 14. Recoveries o f  coded-wire tagged w i l d  coho salmon r e t u r n i n g  
t o  Ref lec t ion  and McDonald Lakes from area-speci f i c  f i s h e r y  
samples, 1983. 

-- - 

S t a t i s t i c a l  Tag Recovery 
System D i s t r i c t  (s )  Gear Week Code Ty pe Expans i on 

Ref1 e c t i o n  113-S 
Lake 102- 10 

106-30 
101-90 

McDonald 113-71 
Lake 109 

109 
105-10 

T r o l l  
T r o l l  
G i  11 n e t  
Sport 

T r o l l  
T r o l l  
T r o l l  
T r o l l  

Random 5.7 
Random 2.2 
Random 1.3 
Random - 10.3 

Random 4.7 
Random 2.7 
Random 2.1 
Random 0.8 

S - Landed i n  S i tka .  



Appendix Tab le  15. W i l d  coho salmon escapement coun ts  a t  t h e  Auke Creek w e i r ,  
1971-1984. 

Year A d u l t s  Jacks Comments 

Washed o u t  3 October  

Washed o u t  3 days 

1 Age .O 

, 



Appendix Tab le  16. Berners  R i v e r  coho salmon escapement surveys,  1960-1 984. 

Year Date Count Method Remarks 

6 October  A e r i  a1 

25 September Aer i a1 Poor v i s i b i l i t y  

23 September 
11 October  

' A e r i a l  
A e r i  a1 Schooled i n  poo l s  

1 October  
14 October  
22 October  
23 October  

A e r i  a1 
A e r i  a1 
Boat Lower 22 km surveyed 
A e r i  a1 

5 October A e r i  a1 

12 October A e r i  a1 

6 October  
13 October  
20 October  
2 November 

A e r i  a1 
A e r i  a1 
A e r i  a1 
A e r i  a1 

5 October  
10 October 

A e r i  a1 
A e r i  a1 

Lower 3 km surveyed 
300 i n t e r t i d a l  ; 1 :700 
r i  ve r  

4 October  
28 October  
6 November 

A e r i  a1 
Aer i a1 
Foot 

Lower r i v e r  surveyed 

24 September 
22 October  
28 October  

A e r i  a1 
A e r i  a1 
Foot 

12 October 
21 October 
5 November 

A e r i  a1 
A e r i  a1 
Foot 

1 September 
26 September 
3 October  
19 October  
23 October  
26 October  
9 November 

A e r i  a1 
Aer i a1 
Aer i a1 
A e r i  a1 
A e r i  a1 
A e r i  a1 
H e l i c o p t e r  

21 September 
25 September 

A e r i  a1 
A e r i  a1 

-Cont i  nued- 

-80- 



Appendix Table 16. Berners R iver  coho salmon escapement surveys, 1960-1984 
(cont inued) . 

Year Date Count Met hod Remarks 

16 October 
8 November 
13 November 

Ae r i  a1 
Foot 
Ae r i  a1 

300 i n  1 ower. r i v e r  

Poor v i s i b i l i t y  

Poor v i s i b i l i t y  
Poor v i s i b i l i t y  
A l l  i n  poo ls  

10 September 
19 September 
19 October 
25 October 
4 November 
6 November 
7 November 

Ae r i  a1 
Aer i a1 
Aer i  a1 
Aer i  a1 
Foot 
Ae r i  a1 
Aer i  a1 

12 September 
13 October 
31  October 
7 November 

Aer i  a1 
Aer i  a1 
Aer i  a1 
He1 i copter  

A1 1 i n  poo ls  
Most i n  pools 
Some f o o t  counts 

7 October 
2 November 

Ae r i  a1 
He1 i c o p t e r  

A l l  i n  pools 
Most i n  pools 

Ae r i  a1 
Aer i  a1 
Aer i a1 
Aer i a1 
Foot 

9 September 
22 September 
19 October 
1 November 
5 November 

S t i l l  i n  pools 
400 i n  Moose Slough 
400 i n  Moose Slough 

7 September 
20 September 
27 September 
27 September 
31  October 

Ae r i  a1 
Foot 
Aer i  a1 
Aer i  a1 
Foot 

Lower 3 km surveyed 
1,500 i n  Moose Slough 
I n  pools 
770 i n  Moose Slough 

5 September 
11 September 
18 September 
19 September 
21 September 
24 September 
28 September 
4 October 
16 October 
24 October 

Ae r i  a1 
Aer i  a1 
Aer i  a1 
Aeri'al 
Aer i a1 
Aer i  a1 
A e r i a l  . 
Aer i  a1 
Aer i  a1 
Foot 

Not i n  pools y e t  
Most below Moose Slough 
250 below Moose Slough 

480 upper, 45 lower 

Lower school b u i  1 d i  ng 
450 i n  lower r i v e r  

625 i n  Moose Slough 



Appendix Table 17. Estimated total  return,  harvest by area, and escapement of coho 
salmon returns t o  Auke Lake, 1978, 1980, 1981, 1982,and 1983. 

Average % 
Area 1978 1980 1981 1982 1983 Average of Total 

Northern Outside - 40 48 19 212 64 6.3 
116, 157, 181, (4.8%) (5.4%) (2.4%) (19.1%) 
183, 186, 189 

Central Outside 3 0 3 1 38 2 4 19 28 2.9 
113, 154 (1.9%) (3.7%) (4.3%) (3.0%) (1.7%) 

Southern Outside - - - - 
103, 104, 152 

Central Inter-  
mediate 577 20 128 262 

112, 114 (36.5%) (2.4%) (14.6%) (32.6%) 

Southern Inter-  
mediate - 5 - 23 

105, 109, 110 (0.6%) (2.8%) 

Lynn Canal 29 - 2 7 
115 (1.8%) (0.2%) (0.9%) 

Stephens Passage 261 3 7 17 2 2 
111 (16.5%) (4.5%) (1.9%) (2.7%) 

Northern Brit ish - - 5 - - 
Col umbi a (0.6%) 

Total Catch 897 133 238 357 417 409 36.3 
(56.7%) (16.0%) (27.0%) (44.4%) (37.5%) 

Escapement 683 6 98 644 447 694 633 63.7 
(43.3%) (84.0%) (73.0%) (55.6%) (62.5%) 

Total Return 1,580 83 1 882 804 1,111 1,042 100 
(100%) (100%) 1100%) (100%) (100%) 
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Appendix Table 19. Estimated total return, harvest by area, and escapement of coho salmon returns to the Berners River, 
1978, 1979, 1982, and 1983. 

- - - - - 

Northern Outside Central Central Southern Stephens Lynn 
116, 157, 181 Outside Intermediate ~ntermediate Passage Canal Total Total 

Year 183, 186, 189 113, 154 112, 114 105, 109, 110 111 115 Catch Escapement Return 

Average 3,655 1,243 3,696 3 6 194 5,432 14,256 5,981 20,237 

Average % 
of Total 15.6 



Appendix Table 20. Estimated total return, harvest by area, and escapement of coho salmon returns to Chilkoot Lake, 
1979 and 1983. 

Northern Outside Central Southern Central Stephens Lynn Chilkoot 
116, 157, 181 Outside Outside Intermediate Passage Canal River Total Escape- Total 

Year 183, 186, 189 113, 154 103, 104, 152 112, 114 111 115 & Lake Catch ment Return 

- 

Average 1,716 388 255 566 132 1,956 482 5,495 925 6,420 

, Average % 27.6 4.3 2.8 8 . 1. 1.5 32.6 7.3 84.2 15.8 100 
co of Total 
Ln 

I 



Appendix Table 21. Estimated total return, harvest by area,and escapement of coho salmon returns to Chilkat Lake, 
1978, 1979, and 1983. 

-- pp -- - 

Northern Outside Central Central Southern Southern Stephens Lynn 
116, 157, 181 Outside Intermediate Intermediate Inside Passage Canal Total Escape- Total 

Year 183, 186, 189 113, 154 112, 114 105, 109, 110 101, 102 111 115 Catch ment Return 

1983 11,558 
(26.49) 

I 

1983l 11,558 
1 (ad- (23.5%) 

justed) 

Average 
of Total' 12.5 8.8 21.1 0.4 0.2 2.7 32.8 78.5 21.5 100 

Estimates adjusted under the assumption that the troll and purse seine harvest rate for Chilkat Lake was the same as the 
average estimate for the Berners River and Chilkoot Lake stocks (see text). 

Average includes only the adjusted estimates for 1983. 
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Appendix Table 23. Estimated total return, harvest by area, and escapement of coho salmon returns to Politofski Lake, 
1982-1983. 

Northern Outside Central Central 
116, 157, 181 Outside Intermediate Total Total 

Year 183, 186, 189 113, 154 112, 114 Catch Escapement Return 

1983 - 373 - 373 732 1,105 
(33.8%) (33.8%) (66.2%) (100%) 

Average 3 0 524 6 6 620 1,232 1,852 

, Average 9 
g of Total 





Appendix Table 25. Estimated total return, harvest by area, and escapement of coho salmon returns to Klakas Lake, 
1982-1983. 

- 

Northern Outside Central Southern Southern Southern 
116, 157, 181 Outside Outside Intermediate Inside Total Total 

Year 183, 186, 189 113, 154 103, 104, 152 105, 109, 110 101, 102 Catch Escapement Return 

Average 3 8 393 1,371 128 306 2,236 978 3,214 

Average % 
$ of Total 1.4 11.6 43.2 4.1 10.3 70.6 29.4 100 
0 



Appendix Table 26. Estimated total return, harvest by area, and escapement of coho salmon returns to Hugh Smith Lake, 
1982-1983. 

Northern Outside Central Southern Central Southern Central Southern Northern 
116, 157, 181 Outside Outside Intermediate Intermediate Inside Inside British Total Escape- Total 

Year 183, 186, 189 113, 154 103, 104, 152 112, 114 105, 109, 110 106-108 101, 102 Columbia Catch ment Return 

Average 118 836 5 17 6 0 242 116 902 308 3,099 1,817 4,916 
I 2 Averge % 

of Total 3.1 16.4 9.9 1.2 4.5 2.8 18.3 6.4 62.6 37.4 100 



Appendix Table 27. Estimated harvest rates1 for Auke Lake coho salmon by area, 
1978, 1980, 1981, 1982, and 1983. 

Outside Intermediate Inside 
103, 104, 113, 116, 152, 105, 109, 110 (Drift Inside Inside 

Year 154, 157, 181, 183, 186, 189 112, 114 Gillnet) (Troll) (Sport) Total 

" Average Y 9.4% 21.1% 2.8% 3.5% 4.6% 36.3% 

1 Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 



Appendix Table 28. Estimated harvest rates1 for Speel Lake coho salmon by area, 
1978, 1979, 1981, 1982, and 1983. 

Outside Intermediate Inside 
103, 104, 113, 152, 154, 105, 109, 110 Inside Inside (Drift 

Year 157, 181, 183, 186, 189 112, 114 (Troll) (Sport) Gillnet) Total 

1983 28.3% 26.3% - 2.8% 2.9% 50.3% 
I 

U3 
0 
I Average 20.6% 33.9% 3.3% 3.7% 9.0% 55.4% 

1 Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 



Appendix Table 29. Estimated harvest rates1 for Berners River coho salmon by area, 
1978, 1979, 1982, and 1983. 

Outside Intermediate Inside 
113, 116, 154, 157 105, 109, 110 Inside Inside (Drift 

Year 181, 183, 186, 189 112, 114 (Troll) (Sport) Gillnet) Total 

I Average cD 
22.9% 22.4% 0.7% 1.4% 46.7% 69.1% 

P 
I 

1 Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 





Appendix Table 31. Estimated harvest rates' for Chilkat Lake coho salmon by area, 
1978, 1979, and 1983. 

- - 

Outside Intermediate 
113, 116, 154, 157 105, 109, 110 Inside Inside 

Year 181, 183, 186, 189 112, 114 (Troll) (Drift Gillnet) Total 

1983 31.5% 26.8% - 73.7% 86.6% 

Average 21.2% 25.4% 5.7% 63.0% 78.5% 

I Harvest rate is defined as the proportion of a stock available in an area that is 
CD 
~n harvested by fisheries in that area. 
I 

2 Estimates adjusted under the assumption that the troll and purse seine harvest rate for 
Chilkat Lake was the same as the average estimate for the Berners River and Chilkoot Lake 
stocks (see text). 

I 



Appendix Table 32. Estimated harvest rates1 for Ford Arm Lake coho salmon by area, 
1982-1983. 

Outside Intermediate Inside 
Year Waters * Waters Waters Total 

Average 48.0% 4.8% 0.4% 53.2% 

Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 

I Districts 103, 104, 113, 116, 152, 154, 157, 181, 183, 186, 189. 
L o  
l J  
I Districts 105, 109, 110, 112, 114. 

Districts 101, 102, 106, 107, 108, 111, 115. 



Appendix Table 33. Estimated harvest rates1 for Politofski Lake coho salmon by area, 
1982-1983. 

Year 
Outside 
Waters 

Intermediate 
Waters 

Inside 
Waters Total 

- - 

Average 

Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 

I 
cO 

Districts 103, 104, 113, 116, 152, 154, 157, 181, 183, 186, 189. 
CO 

I 3 
Districts 105, 109, 110, 112, 114. 





Appendix Table 35. Estimated harvest rates1 for Klakas Lake coho salmon by area, 
1982-1983. 

Outside Intermediate Inside 
Year Waters * Waters Waters Total 

Average 56.3% 

1 Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 

2 
I 
A Districts 103, 104, 113, 116, 152, 154, 157, 181, 183, 186, 189. 
'0 
0 
I 

3 Districts 105, 109, 110, 112, 114. 

Districts 101, 102, 106, 107, 108, 111, 115. 



Appendix Table 36. Estimated harvest rates ' for Hugh Smith Lake coho salmon by area, 
1982-1983. 

Southeastern Alaska ~anadian Intermediate Inside 
Year Outside Waters Waters Waters Waters Total 

1983 26.9% 6.8% 4.2% 37.1% 60.9% 

Average 29.4% 6.3% 5.8% 36.1% 62.6% 

Harvest rate is defined as the proportion of a stock available in an area that is 
harvested by fisheries in that area. 

2 Districts 103, 104, 113, 116, 152, 154, 157, 181, 183, 186, 189. 

3 Districts 105, 109, 110, 112, 114. 

Districts 101, 102, 106, 107, 108, 111, 115. 





Appendix Figure 2 .  Centra l  Southeastern Alaska s t a t i s t i c a l  a reas .  



Appendix F i g u r e  3 .  Southern  S o u t h e a s t e r n  Alaska  s t a t i s t i c a l  a r e a s .  
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Auke L a k e  Coho  S a l m o n  1983 
Catch in Outside Waters (N=46) 
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Appendix F i g u r e  5.  Weekly p r o p o r t i o n  of t he  t o t a l  coho salmon c a t c h  
( l i n e  graph)  and es t imated  ca t ch  o f  coded-wire 
tagged Auke Lake coho salmon ( b a r  graph) i n  o u t s i d e  
waters,  1983. 



Auke Lake Coho S a l m o n  1983 
CPUE in Outside Waters (N=48) 

OSg0 1 
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25-26 27-28 29-30 31-32 33-34 35-36 37-39 

Statistical Weeks 

June I July I August I September 

Appendix F i gu re  6. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumula t i ve  CPUE 
o f  coded-wire tagged Auke Lake coho salmon ( b a r  
graph) i n  o u t s i d e  waters ,  1983 
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Statistical Week 
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Speel  Lake Coho S a l m o n  1983 
Catch i n  Outside Waters (N=37) 

Appendix F i gu re  7 .  Weekly p r o p o r t i o n  of t h e  t o t a l  coho salmon c a t c h  
( I  i n e  graph) and es t ima ted  c a t c h  of coded-wire 
tagged Speel Lake coho salmon ( b a r  graph) i n  o u t s i d e  
waters ,  1983 
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Troll Closure 
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Spee l  Lake Coho S a l m o n  1983 
CPUE i n  Outside Water3 (N=37) 
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Appendix F i gu re  8. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho 
salmon CPUE ( l i n e  graph) and es t imated  cumu la t i ve  
CPUE o f  coded-wire tagged Speel Lake coho salmon 
( b a r  graph)  i n  o u t s i d e  waters ,  1983 



B e r n e r s  R i v e r  Cohc  S a l m o n  1983 
Catch in Outside Waters (N=31) 

0.5 , i 

T r o l l  C l o s u r e  
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Appendix F igu re  9. Weekly p r o p o r t i o n  of t he  t o t a l  coho salmon c a t c h  
( 1  ine graph) and es t imated  ca t ch  o f  coded-wire 
tagged Berners R i ve r  coho salmon ( b a r  graph) i n  
o u t s i d e  waters,  1983. 



B e r n e r s  River  Coho S a l m o n  1983 
CPUE in Outside Waters (N=31) 
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Appendix F igu re  10. B iweekly  p r o p o r t i o n  o f  cumula t i ve  coho salmon 
CPUE ( l i n e  graph) and es t imated  cumula t i ve  CPUE 
of coded-wire tagged Berners R i ve r  coho salmon 
(ba r  graph) i n  o u t s i d e  waters,  1983. 



C h i l k o o t  Lake  Coho S a l m o n  1983 
Catch i n  Outside Waters (N=25) 

Troll Closure 
5-14 August }-I 

Statistical Week 
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Appendix F i gu re  11. Weekly p r o p o r t i o n  of t he  t o t a l  coho salmon c a t c h  
( 1  i n e  graph)  and es t imated  c a t c h  o f  coded-wire 
tagged Chi1 k o o t  Lake coho salmon ( b a r  graph) i n  
o u t s i d e  waters,  1983. 



C h i l k o o t  Lake Coho S a l m o n  1983 
CPUE i n  Outside Waters (N=25) 

0.90 

Trol l  Closure 
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Appendix F i gu re  12. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph) and es t imated  cumula t i ve  CPUE 
of coded-wire tagged C h i l k o o t  Lake coho salmon 
(ba r  graph) i n  o u t s i d e  waters ,  1983. 
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Appendix F igu re  13. Weekly p r o p o r t i o n  o f  the  t o t a l  coho salmon c a t c h  
( 1  i n e  graph) and es t imated  ca t ch  o f  coded-wire 
tagged Chi1 k a t  Lake coho salmon ( b a r  graph) i n  
o u t s i d e  waters,  1983. 



Chilkat Lake Coho Salmon 1983 
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Appendix F i gu re  14. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph)  and es t imated  cumula t i ve  CPUE 
o f  coded-wire tagged C h i l k a t  Lake coho salmon 
(ba r  graph) i n  o u t s i d e  waters,  1983. 



Ford  Arm Lake Coho S a l m o n  1983 
Catch in Outside Waters (?1=69) 
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Appendix F i g u r e  15.  Weekly p r o p o r t i o n  o f  t h e  t o t a l  coho salmon c a t c h  
( 1  i ne graph) and es t ima ted  c a t c h  o f  coded-wi r e  
tagged Ford A r m  Lake coho salmon ( b a r  graph) i n  
o u t s i d e  waters ,  1983. 



Ford  Arm Lake Coho S a l m o n  1983 
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Appendix F i gu re  16. Biweekly p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph) es t imated  cumu la t i ve  CPUE o f  
coded-wire tagged Ford A r m  Lake coho salmon ( b a r  
graph) i n  o u t s i d e  waters ,  1983. 



P o l i t o f s k i  Lake Coho S a l m o n  1983 
Catch in Outside Waters (N=10) 

0.5 

Statistical Week 
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Appendix 'F igure  17. Weekly p r o p o r t i o n  of the t o t a l  coho salmon ca t ch  
(1  i n e  graph) and es t imated  ca t ch  o f  coded-wire tagged 
Pol i t o f s k i  Lake coho salmon ( b a r  graph) i n  o u t s i d e  
waters,  1983. 



P o l i t o f s k i  Lake Coho S a l m o n  1983 
CPUE in Outside Waters (N=10) 

0.90 - 

Troll Closure 
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25-26 27-28 29-30 31-32 33-34 35-36 37-39 

Statistical Weeks 

June July I August I September 

Appendix F i gu re  18. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumula t i ve  CPUE 
o f  coded-wire tagged P o l i t o f s k i  Lake.coho salmon 
(ba r  graph) i n  o u t s i d e  waters ,  1983. 
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I 

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

Statistical Week 

June I July I August I September I 

Appendix F igu re  19. Weekly p r o p o r t i o n  of the  t o t a l  coho salmon c a t c h  
( 1  i n e  graph) and es t imated  ca t ch  o f  coded-wire 
tagged Warm Chuck Lake coho .salmon ( b a r  graph)  
i n  o u t s i d e  waters,  1983. 



Warm Chuck Lake 1983 
CPUE in Outside Waters (N=8) 
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Appendix F i gu re  20. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph) and es t imated  cumula t i ve  CPUE 
of coded-wire tagged Warm Chuck Lake coho salmon 
( b a r  graph) i n  o u t s i d e  waters ,  1983. 



Klakas Lake Coho S a l m o n  1983 
Catch in Outside Waters (N-220) 
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Appendix F igure  21 .  Weekly p r o p o r t i o n  o f  the t o t a l  coho salmon c a t c h  
( l i n e  g raph)  and e s t i m a t e d  c a t c h  o f  coded-wire 
tagged Klakas Lake coho salmon ( b a r  g raph)  i n  o u t s i d e  
w a t e r s ,  1983. 
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T r o l l  Closure 
5-14 August 1-1 



Klakas Lake Coho Salmon 1983 
CPUE in Outside Waters (N=20) 
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Appendix F i gu re  2 2 .  Biweekly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph) and es t imated  cumula t i ve  CPUE 
of coded-wire tagged Klakas Lake coho salmon 
( b a r  graph) i n  o u t s i d e  waters ,  1983. 
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H u g h  Smith Lake Coho  S a l m o n  1983 
Catch i n  Outside Waters (N=57) 
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Appendix F i gu re  23. Weekly p r o p o r t i o n  of t he  t o t a l  coho salmon c a t c h  
( l i n e  graph) and es t imated  c a t c h  o f  coded-wire 
tagged Hugh Smith Lake coho salmon ( b a r  graph) 
i n  o u t s i d e  waters ,  1983. 



Hugh Smith Lake Coho Salmon 1983 
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Appendix F i gu re  24. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( l i n e  graph) and es t imated  cumula t i ve  CPUE 
o f  coded-wire tagged Hugh Smith Lake coho salmon 
(ba r  graph) i n  o u t s i d e  waters ,  1983. 



Kegan Lake Coho S a l m o n  1983 
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Appendix F i g u r e  25.  Weekly p r o p o r t i o n  of the t o t a l  coho salmon c a t c h  
( l i n e  g r a p h )  and e s t i m a t e d  c a t c h  o f  coded-wire  
t agged  Kegan Lake coho salmon ( b a r  g r a p h )  i n  
o u t s i d e  w a t e r s ,  1983. 
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Appendix F i g u r e  26. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( l i n e  graph) and es t imated  cumula t i ve  CPUE 
of coded-wire tagged Kegan Lake coho salmon ( b a r  
graph) i n  o u t s i d e  waters ,  1983. 



X u k e  Lake  Coho S a l m o n  1983 
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Appendix F i gu re  27. Weekly p r o p o r t i o n  o f  t he  t o t a l  coho salmon c a t c h  
( 1  i n e  graph) and es t imated  c a t c h  of coded-wire 
tagged Auke Lake coho salmon ( b a r  graph)  i n  I c y  
S t r a i t  and o u t s i d e  waters  n o r t h  o f  Helm Po in t ,  1983. 



Auke Lake Coho Sa lmon 1983 
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Appendix F i gu re  28. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumu la t i ve  CPUE 
of coded-wire tagged Auke Lake coho salmon ( b a r  
graph) i n  Icy S t r a i t  and o u t s i d e  waters  n o r t h  
o f  Helm P o i n t ,  1983. 
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Appendix F i gu re  29. Weekly p r o p o r t i o n  of t he  t o t a l  coho salmon c a t c h  
( 1  i n e  graph) and es t imated  c a t c h  o f  coded-wire 
tagged Speel Lake coho salmon ( b a r  graph)  I c y  
S t r a i t  and o u t s i d e  waters  n o r t h  of Helm Po in t ,  1.983. 



Speel Lake Coho S a l m o n  1983 
N. Outside and Icy St .  CPUE (N=61) 
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Appendix F i gu re  30. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( l i n e  graph) and es t imated  cumula t i ve  CPUE 
o f  coded-wire tagged Speel Lake coho salmon ( b a r  
graph) i n  I c y  S t r a i t  and o u t s i d e  waters  n o r t h  
o f  Helm Po in t ,  1983. 



B e r n e r s  River  Coho S a l m o n  1983 
N .  Outside and Icy St. Catch (N=70) 
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Appendix F i g u r e  31. Weekly p r o p o r t i o n  o f  t he  t o t a l  coho salmon c a t c h  
( I  i n e  graph) and es t ima ted  c a t c h  o f  coded-wire 
tagged Berners R i v e r  coho salmon ( b a r  graph) i n  I c y  
S t r a i t  and o u t s i d e  waters  n o r t h  of Helm P o i n t ,  1983. 
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Appendix F i g u r e  32. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumula t i ve  CPUE 
of coded-wire tagged Berners R i v e r  coho salmon 
( b a r  graph) i n  I c y  S t r a i t  and o u t s i d e  waters  n o r t h  
o f  Helm Po in t ,  1983. 
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C h i l k o o t  Lake  Coho S a l m o n  1983 
N. Outside and Icy St. Catch (N=46) 
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Appendix F i gu re  33. Weekly p r o p o r t i o n  of the t o t a l  coho salmon c a t c h  
( l i n e  graph) and es t ima ted  c a t c h  o f  coded-wire 
tagged C h i l k o o t  Lake coho salmon ( b a r  graph) i n  
Icy S t r a i t  and o u t s i d e  waters  n o r t h  o f  Helm P o i n t ,  1983. 



Chi lkoot  Lake Coho S a l m o n  1983 
N. Outslde and Icy St. CPUE (N=48) 
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Appendix F i gu re  34. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumula t i ve  CPUE 
of coded-wire tagged Chi1 koo t  Lake coho salmon 
( b a r  graph) i n  I c y  S t r a i t  and o u t s i d e  waters  
n o r t h  of Helm Po in t ,  1983. 



C h i l k a t  L a k e  C o h o  S a l m o n  1983 
N.  Outside and Icy St. Catch (N=SS) 
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Appendix F i g u r e  35. Weekly p r o p o r t i o n  of t he  t o t a l  coho salmon c a t c h  
( I  i n e  graph) and es t imated  ca t ch  o f  coded-wire 
tagged C h i l k a t  Lake coho salmon ( b a r  graph)  i n  
I c y  S t r a i t  and o u t s i d e  waters  n o r t h  of Helm P o i n t ,  1983. 



Chi lka t  Lake Coho Sa lmon 1983 
N. Outside and Icy St. CPUE (N=55) 
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Appendix F i gu re  36. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph) and es t imated  cumu la t i ve  CPUE 
o f  coded-wire tagged C h i l k a t  Lake coho salmon 
( b a r  graph) i n  I c y  S t r a i t  and o u t s i d e  waters  
n o r t h  o f  Helm P o i n t ,  1983. 



F o r d  Lake Coho Sa lmon 1983 
N.  Outside and Icy St. Catch (N=91) 
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Appendix F igu re  37.  Weekly p r o p o r t i o n  of the  t o t a l  coho salmon c a t c h  
( l i n e  graph) and es t imated  ca t ch  o f  coded-wire 
tagged Ford Arm Lake coho salmon ( b a r  graph) 
i n  I c y  S t r a i t  and o u t s i d e  waters n o r t h  o f  Helm 
Po in t ,  1983. 



F o r d  Arm Lake Coho S a l m o n  1983 
N. Outside and Icy St. CPUE (N=91) 
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Appendix F i g u r e  38. Biweekly p r o p o r t i o n  o f  c u m u l a t i v e  coho salmon 
CPUE ( l i n e  g r a p h )  and e s t i m a t e d  c u m u l a t i v e  C P U E  
o f  coded-wire  t agged  Ford Arm Lake coho salmon 
( b a r  g r a p h )  i n  I c y  S t r a i t  and o u t s i d e  w a t e r s  
n o r t h  o f  Helm P o i n t ,  1983. 



P o l i t o f s k i  Lake Coho S a l m o n  1983 
N. Outside and Icy St. Catch ( N = i O )  
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Appendix F igure  39. Weekly p ropo r t i on  of the t o t a l  coho salmon ca tch  
( 1  i n e  graph) and est imated ca tch  o f  coded-wire 
tagged P o l i t o f s k i  Lake coho salmon (ba r  graph) 
i n  I c y  S t r a i t  and outs ide  waters n o r t h  o f  Helm 
Po in t ,  1983. 
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P o l i t o f s k i  Lake Coho S a l m o n  1983 
N. Outside and Icy St .  CPUE (N=10) 
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Appendix F i gu re  40. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumula t i ve  CPUE 
o f  coded-wi r e  tagged Pol i t o f s  k i  Lake coho salmon 
(ba r  graph) i n  I c y  S t r a i t  and o u t s i d e  waters  n o r t h  
o f  Helm Po in t ,  1983. 



Hugh Smith Lake Coho Salmon 1983 
N. Outside and Icy St. Catch (N=42) 
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Appendix F igu re  41. Weekly p r o p o r t i o n  o f  the  t o t a l  coho salmon c a t c h  
( l i n e  graph) and es t imated  ca t ch  of coded-wire 
tagged Hugh Smith Lake coho salmon ( b a r  graph) 
i n  Icy S t r a i t  and o u t s i d e  waters n o r t h  of Helm 
Po in t ,  1983. 



H u g h  Smith Lake Coho S a l m o n  1983 
N. Outside and Icy St. CPUE (N=42) 
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Appendix F i gu re  42. B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( 1  i n e  graph) and es t imated  cumu la t i ve  CPUE 
o f  coded-wire tagged Hugh Smith Lake coho salmon 
( b a r  graph) i n  I c y  S t r a i t  and o u t s i d e  waters  
n o r t h  of Helm P o i n t ,  1983. 



Kegan Lake Coho s a l m o n  1983 
N. Outside and Icy St. Catch (N=13) 
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Appendix F i g u r e  43. Weekly p r o p o r t i o n  of the t o t a l  coho salmon c a t c h  
(1  i n e  g r a p h )  and e s t i m a t e d  c a t c h  o f  coded-wire  
tagged Kegan Lake coho salmon ( b a r  g r a p h )  i n  I c y  
S t r a i t  and o u t s i d e  w a t e r s  n o r t h  of Helm P o i n t ,  1983. 



Kegan Lake Coho S a l m o n  1983 
N. Outside and Icy St. CPUE (N=13) 
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Appendix F i gu re  44. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( l i n e  graph)  and es t imated  cumu la t i ve  CPUE 
o f  coded-wire tagged Kegan Lake coho Salmon ( b a r  
graph)  i n  I c y  S t r a i t  and o u t s i d e  waters  n o r t h  of Helm 
P o i n t ,  1983. 
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Appendix F i gu re  45. Weekly p r o p o r t i o n  o f  t he  t o t a l  coho salmon c a t c h  
( 1  i n e  graph) and es t imated  c a t c h  o f  coded-wire 
tagged Hugh Smith Lake coho salmon ( b a r  graph)  
i n  D i s t r i c t s  101 and 102, 1983. 
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H u g h  Smith Lake Coho S a l m o n  1983 
CPUE i n  Southern Inside Waters (N=72) 
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Appendix F i gu re  46.  B iweek ly  p r o p o r t i o n  o f  cumu la t i ve  coho salmon 
CPUE ( l i n e  graph) and es t imated  cumu la t i ve  CPUE 
o f  coded-wire tagged Hugh Smi th  Lake coho salmon 
(ba r  graph) i n  D i s t r i c t s  101 and 102, 1983. 



Kegan  Lake  Coho S a l m o n  1983 
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Appendix F igu re  47. Weekly p r o p o r t i o n  o f  the  t o t a l  coho salmon c a t c h  
( l i n e  graph) and es t imated  ca t ch  o f  coded-wire 
tagged Kegan Lake coho salmon ( b a r  graph) i n  
D i s t r i c t s  101 and 102, 1983. 
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Appendix F i gu re  48. B iweek ly  p r o p o r t i o n  of cumu la t i ve  coho salmon 
CPUE ( l i n e  graph) and es t imated  cumula t i ve  CPUE 
o f  coded-wire tagged Kegan Lake coho salmon 
( b a r  graph) i n  D i s t r i c t s  101 and 102, 1983. 
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